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New Turret Lathe. 


The turret head, or monitor lathe, is one of 
the most important tools in connection with 
many machine industries, although its ad- 
vantages are not so fully appreciated as they 
should be. For brass work, as in tapping, 
boring, drilling and threading, both inside 
and outside, as well as in all classes of work 
where the use ef several tools in succession 
is required, the advantage of having as many 
different tools as are necessary, ready set and 
adjusted, so as to be instantly brought into 
use, results in such a saving of time as to 
render it impracticable to do such work with 
tools in use for this purpose a 


ago. 


few years 

The engraving herewith presented repre- 
sents a lathe of this class, just perfected by 
Lodge, Barker & Co., Cincinnati. Ohio, 
which although more especially designed as 
a brass-finishers lathe, may be advantageous- 
ly used for other classes of work which are 
made in quantities, and on which the various 
operations must be quickly performed. This 
lathe is strongly and substantially made, and 
arranged for being operated 
quickly. 

It swings 15’, has a bed 4 feet long, and is 
fitted with a turret for either five or six tools 
as may be desired. 

The spindle is pierced with a central hole 
for working up long stock, and has a front 


easily and 


aad 


bearing 2” di- 
ameter and 3” 
in length. The 


cone pulley is of 
large diameter, 
and has four 
changes for 2” 
belt, orthree 
changes for 23” 
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New Iron Planer. 


The engraving which accompanies this rep- 
resents a new iron planer just brought out 
by David W. Pond, of Worcester, Mass. 
This planer is built from new designs and 


belt as may be 

selected by the 

purchaser. The 

arrangement of 

back gears is — 
such as to give ‘a Lec cmcma 
great power to wT i 

the lathe when sill a A 

necessary. — 
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return motion of the table is brought about 
by the operation of open and cross belts on 
pulleys of different diameters, which is be- 
lieved to be—especially on a planer of this 
size—better than extra gears arranged for the 
purpose. 
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feed in all directions, and arranged to be set 
on extended cross bar to give regular head a 
traverse of 427, 


Fire Protection Against Electric Light- 
ing. 


In our last issue we published some extracts 
from a preliminary report of Mr. Edward At- 
kinson, President of the Boston Manufactu- 
rers Mutual Fire Insurance Co., on danger of 
fire from electric lighting. Another brief re- 
port has followed and still more specific in- 
formation is to appear later. We give some 
further extracts from the two reports: 

‘“It may be added that we have not yet 
found any cause of danger of fire, from the 
use of the electric method of lighting, which 
may not be avoided, if the right method and 
proper care be used in putting up and oper- 
ating the apparatus; but electricity is a force 
which cannot be too carefully controlled, di- 
rected, and watched, if generated in cur- 
rents of considerable intensity. 

‘“We add also one word of caution. Our 
members should be careful with whom they 
deal, and be perfectly sure not only of good 
and safe work, but also of the responsibility 
of the contracting parties, both with respect 
to the character of the work and of im- 
munity from loss, in view of the fact that the 
'whole subject may be said to be shingled 
over with pat- 
ents. 

‘The frequent 
manifestations 
of danger caused 
by the contact of 
what may be 
called the public 
electric arc-light 
with the 
public telegraph 
and telephone 
wires call for at- 
tention and care 
the part of 
members of this 
company. These 


wires 


on 








The turret head 
has dove-tail set 
over and 
feed, but since 
for many kinds 
of small work little power is required, but 
rapidity of motion is essential, in addition to 
the screw feed a lever feed is fitted to be used 
on such work, so that the operator can use 
either the screw or lever, as one or the other 
may best be suited to the particular job in 
hand. 


screw 


In fitting up these lathes no pains is spared 
to bring the various parts into correct align 
ment with each other; the spindle and operat- 
ing parts are made of steel, and all sliding 
surfaces fitted by scraping, according te the 
best modern practice. 

The machine is furnished with counter- 
shaft, bangers, and pulleys for forward and 
back motion, and all other fixtures shown in 
the cut. 


ae 


It required one thousand ears to carry the 
exhibits to the Atlanta Exhibition, but two 
hundred were sufticient to take away those 
which remained unsold 





IRON PLANER TO PLANE 42 
patterns, and is unusually strong in many of 
It will plane 42” wide and 42” 
high, and is made of any length of bed re- 
quired. 
ary to provide for tools of this size, has 


its parts. 
The bed is deeper than it is custom- 


ample thickness of metal, and is made of 
more than the usual length with reference to 
the length of table, the idea being to provide 
against the springing of table when overhang- 
ing the bed 

The table is also made heavy and has bolt 
slots truly planed, and pin-holes reamed. 
The uprights are very wide at the base, the 
distribution of metal being such as to afford 
stability when cutting at full height (42%) 
from the table. 

The table is driven by a train of cut gear- 
ing and rack, the shaft bearings being extra 
large and long, and the whole being arranged 
to drive without jar 
matic feed is operative in all directions, and 
The 


or chatter. The auto- 


‘has avery wide range of adjustment. 





Incnes Hicu ny 42 [nenes Wipe. 


The device for shifting the belts, is ar 
ranged to move but one belt at a time, which 
the 
noise that results from simultaneously shift- 


entirely does away with disagreeable 
ing both belts, which, running in opposite di 
rections, are brought on their respective tight 
pulleys together. The shifting apparatus is 
entirely separate from the feed, so that the 
operator has perfect control of the motion 
of the table at all times, without any neces- 
The arrange 


ment is also such that it may be thrown out 


sity for using the shipper. 


to clear the reversing dogs, thus allowing the 
table to be moved to any position on the bed, 
for examining the work or for other tempo- 
rary purposes, without disturbing the dogs 
or the length of the stroke. In other words, 
temporary adjustment of stroke any where 
on the table, may be made without changing 
the permanent adjustment. 

When desired these planers will be fur 
nished with extra head, having independent 





accidents do not 
impair our confi- 
dence in the safe 
use of the are- 
light rightly put 
up and adjusted 
| within the limits of a mill yard under the 
control of the manager: they only mark the 
danger of permitting these various public 
wires to be carried over or between buildings 
without any general system or supervision, 
and without being subjected to a single or 
central authority with powers competent to 
regulate and control the matter. 

‘It is alleged that the difficultie sin the way 
of carrying the arc-light wire under ground 
are considerable, but it is hoped and expected 
that they will be overcome, 

‘‘We therefore now advise all members whose 
risks are in places where there is any prob- 
ability, or even possibility, of contact of pud- 

| lie are-light wires in the manner described, 
not to permit any pv/dblic telegraph, telephone, 
or electric-light wires, to be attached to their 
buildings, or to be so placed in or across 
their mill yards as to expose their property 
to the possible danger of the diversion of the 
current of a public electric arc-light wire out- 
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side their own control, except such wires as| its claims to simplicity of construction and | equal 


are needed for their own use in connection 
with the general service. Wires connecting 
one mill with another for time or fire service 
should also be kept free from proximity to 
any electric arc-light wire. 





‘‘We also advise that the wires connecting 
mill offices with the public telegraph or tele- 
phone system be brought as directly as possi- 
ble from the street to the instrument on wires 
very carefully insulated; and that the tele- 
graph and telephone instruments themselves 
be placed upon a base of marble, porcelain, 
glass, or other insulating and incombustible | 
material, so disposed as to catch the melted 
metal, in order to prevent fire being caused 
in the premises by such an accident, if the | 
instrument is burned or destroyed by the di- | 
version of an electric arc-light current to it. 
The especial danger of contact of wires 
would, of course, come from the use of naked 
or uninsulated electric-light wires, put up by | 
irresponsible companies or agents, but it has | 
happened from the wearing away of the in- | 
sulating covering by abrasion. Members can- 
not be too careful with whom they deal, and 
may be assured that responsible electric-light 
companies are using their utmost efforts to 
maintain all the conditions of safety both in 
respect to public and private wires, and are 
heartily co-operating with us in providing 
for every possible contingency. It is not | 
difficult to form an approximate estimate re- | 
garding the responsibility of an electric light | 
company by observing whether the adver- | 
tisement or prospectus of the company is | 
mainly directed toward the sale of the appa- | 
ratus, or toward the sale of the stock in the | 
company. | 

‘*Wealso observe that the wood around the 
switches, by means of which electric currents 
are turned on and off, are often scorched and 
sometimes burned. We therefore advise that 
all switches—whether connected with the 
are light or the incandescent light system— 
be placed only upon an incombustible mate- 
rial, such as terra-cotta, porcelain, or glass, as 
a strong current would melt the vulcanite 
which is often used in connection with such 
switches.” 
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The Ross Fluid Pressure Reducer and 
Regulator. 


In a majority of instances the pressure in 
water mains and laterals is much greater 
than it is necessary or desirable to maintain 
in the service pipes in the buildings which 
they supply. In some instances this pressure 
results from a natural head from which the 
mains are supplied; in others the pumps are 
connected to deliver direct to the mains, 
maintaining a high pressure for fire service, 
while in nearly every instance the uneven 
character of the city or town supplied ren- 
ders it necessary for high pressure to be 
maintained in some places, in order that the 
necessary pressure may be maintained in 
others. 

Whatever the cause may be that brings 
about high pressures in the service pipes of a 
building, the result is that all this system of 
pipes must be made heavy enough to with- 
stand this pressure, which is much greater 
than can serve any useful purpose, thereby 
entailing needless expense. Furthermore, 
water pipes under a heavy pressure, no mat- 
ter how thoroughly they may be arranged, 
are mruch more liable to develop leaks, as 
well as to burst from water hammer, than 
pipes that are used under a lighter pressure, | 
and such leaks and breaks, when occurring, | 
will result in correspondingly greater damage | 
and inconvenience. 

A pressure in service pipes above that re- 
quired for the free flow of water, is also a 
source of annoyance, from the splashing of 
water in water basins, &c., and a greater | 
daily waste of water results. 

To provide against the loss and inconve- 
nience of maintaining inconvenient pressures 
in service pipes that are supplied from high | 
pressure mains, is the object of the device | 
shown in the accompanying engraving, rep- 
resenting a fluid-pressure reducer manufac- | 
tured by the Ross Valve Co., Troy, N. Y.., | 
which after extended trial has demonstrated | 





| plained. 


correctness of operation. It is designed to be 
placed anywhere in a pipe used for con- 





AMERTCAN MACHINIST. 


| minished pressure. 


It will be noticed that on the supply side | 
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to that flowing out at B under the di- tioned. Then what abuse the poor moulder 


does get. 
All moulders are not thorough-paced; if 


ducting water, and when so placed it automat- | the branch is reduced in size at its junction | they were, there would not be half the trouble 


ically maintains any desired pressure in all 
pipes that are situated beyond it, and with- 
out referenceto fluctuations of pressure in 
the supply pipe. 

In the engraving the arrows show the di- 
rection of the current, which entering at A 
under any head is reduced in the chamber D 
(and hence at all points beyond), to any ex- 
tent that may be desirable. 

By the assistance of the engraving the 
operation of the device may be readily ex- 
Referring to the letters, H is a 
spindle upon which are situated three pistons, 
C, Gand H. These pistons are packed so as 
to move freely, but water tight in the sur- 
rounding accurately bored cylinder, which 
extends from (, downward to the shoulder at 
g. If now the spring A is supposed to be 
removed, the pistons remaining in the posi- 
tions shown, it is plain that the water will be 
free to pass in at A, through the reducing 
chamber JP, and out through the outlet B, 
this condition prevailing so long as there is 
no pressure in the chamber D. So soon, 
however, as pressure obtains in the pipe or 
pipes beyond B, and hence, in the chamber 
D, a downward pressure will be exerted on 


with the reducing chamber. 


This construc- | there is in getting good castings. 


There is 


|tion serves the purpose of permitting any | no trade that requires more long-headed,cau- 
foreign substance that may find its way into | tious and mechanical operations than that of 


the reducing chamber, to be readily dis 
| charged, and also that the outlet being ma- 
| terially freer than the inlet, provides against 
| the possibility of fluctuations of pressure, 
and insures a steady equal flow, making the 
| slightest variation in pressure operative 
against the pistons to open or close the sup- 
ply, without first having to overcome the fric- 
‘tion of passages, 

There are no contracted ways to become 


clogged, thereby deranging the operation of 
| the devices, and in all operations to regulate 


| 
| never changed. 


| The arrangement for regulating the tension 
| of the spring for different pressures, is clearly 
shown. 

By a different construction of the pistons 
the reducer is made to be used with steam or 
for other fluids than water. 

Re 


The Moulder and his Trade. 


By Tuomas D. WEstT. 


Ask any mechanic what trade he thinks 
requires the greatest amount of mechanical 
ability and he will say his is the one, and 
perhaps go on to state some of the fine points 
connected with it. If the moulder should be 
asked this question, he would probably get 
excited over it, on account of the low esti- 
mation in which his trade is held. 

The moulder’s trade may not be the most 
mechanical of all trades, but it is decidedly 
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FLumD PRESSURE REGULATOR. 


the pistons C and #/, and an upward pressure 
on the piston @. The sum of the downward 
pressures on the two pistons over-balancing 
the upward pressure on the single piston, the 
operation will be to force the stem H, and 
with it the pistons, down until its further 
motion is arrested by the contact of H with’ 
the shoulder g. When thus stopped, the 
piston G will be immediately below the 
opening from A, and the piston @ will be 
immediately above this opening. In this 
condition the flow of water will be entirely 


entitled to more respect and consideration 
then is usually given it. Other tradesmen 
must remember that to be a good moulder 
requires more than the muscular ferce neces- 
sary for ramming sand—an idea that has 
been expressed time and again. The ma- 
chinist with a clean Monday suit on and a 
pair of calipers in his hand; the pattern 
maker with his plug hat looking over his draw- 
ings; the blacksmith making the sparks fly; 
all have a dignified appearance. The posi- 
tion of a moulder lying on his back under a 
cope, or on his belly ramming under some 
pattern, is not suggestive of dignity. The 
general impression is that the nicer the 
clothes, the more mechanical is the trade. 
The moulder with his black 
clothes, and surrounded by the usual applian- 
ces of a foundry, such as bricks, loam, mud, 
ashes, straw, horse manure, blacking, sand 
and clay wash, might have a romantic, but 
is far from having a dignified appearance. 
Should he attempt to put on dignity, when 
he is prostrated or laid out for repairs on 


face and 


some sand heap, caused by carrying hot iron 
or doing a heavy feeding job, it would be all 
knocked out of him. Like a man picking 
up hot iron, he would be forced to lay it 
down again 

It is this want of dignity about a foundry 
that lowers the trade in the estimation of men, 
and the moulder will have to look for other 
things than dignity. Almost all men can re- 
member, when they were children, of mak- 
ing mud pies and playing in the sand, and 





shut off, the pressure of water from a direc- 
tion through A only serving to expand the | 
cup packing, thus shutting off the water the | 
more securely. Under these circumstances | 
the device would be of no practical utility, 

but from this consideration it will be appar- | 
ent, that by introducing the spring A, of 

a suitable tension with reference to the press- 

ure which it is desirable to maintain in the 

service pipes and to the area of one of the 

pistons, the operation of this spring will be 

to raise the stem, uncovering the opening 
and permitting a flow of water just sufticient 

to keep the pressure in the chamber D, such 

as has been fixed upon. 

It will likewise be seen that should this 
pressure be exceeded, the pressure against 
the unbalanced piston will overcome the ten- 
sion of the spring and diminish the supply, 
keeping at all times the quantity flowing in 
at A under the higher pressure, exactly | 


the moulder. Why is it that all the castings 
made in a foundry cannot be good and per- 
fect like the day’s work of a machine, black- 
smith, or boiler shop? Is it because the men 
and boys that learn moulding are such as are 
rejected or not allowed to learn other trades 
If it were 
possible that such was the case, it would then 


on account of being blockheads? 


be reasonable to say that should any other 
set of tradesmen have learned moulding, bad 
castings would never be seen. The moulders’ 
| trade is learned by boys and men, the same 


the supply the character of the discharge is /as any other trade, and foundry bosses are as 


good judges of character as any other class 
lof foremen. Few foundries would hire a 
boy that wore kid gloves and a collar that 
| holds his head up. Such beys are generally 
selected from sound and staunch material. 
Taking it for granted that as good and as 
smart boys learn moulding as learn other 
trades, is it to be taken for granted that 
they fail as a class when they become men? 
The more we think of the matter, the more 
it looks as if it was the want of a knowledge 
of moulding more than the lack of mechan- 








|}something that he does not 


sometimes the pies would be put into their | 


mother’s oven to be baked. 
called dry sand moulding; but 


This might be 
when the 


dusty sand was fired into the child’s face, if | 


he had any pluck he would not sit right down 
and pick the sand out of his eyes and say or 
do nothing to retaliace. 
ticle offend or put sand into the eyes of any 
tradesman, he must not think that it was 
done to blind him, but rather to wake him 
up; and if he feels like fighting there will be 
no objection to his doing so. 

How sublime and grand is the structure of 
the steam engine—the mighty power of 
machinery! Yet useful and ornamental cast- 
ings used in all shapes and forms are made 
from pig iron and old scrap iron, and formed 
in sand. For all this, all thought is of the 
work of the pattern maker or the machinist. 
It is not tili some scabs or sand holes in the 
casting are noticed that the moulder is men- 


So, should this ar 





ical ability that causes all this trouble of bad 
casting. 

This article is not written to hide the 
moulder’s failings, but to get at the truth, 
no matter where or whom it strikes. The 
moulder must admit that, when he loses a 
casting which he has had full control of, it is 
no more nor less than his ignorance that 
caused the loss. The proof is that when he 
makes it the second time he gets a good one. 
The loss of a casting does not imply that the 
moulder is ignorant, or is not a mechanic, 
since castings are often lost from some little, 

There are a thousand- 
losing castings; and the 


insignificant cause. 
and-one ways of 
moulder, when making the second casting, is 
nearly as liable to have that bad from some 
other cause. 

Sometimes the excuses for bad castings are 
laughable. 

The story is told of a moulder who made 
four pieces—every one bad—and, when the 
foreman asked him what was the matter, he 
said that one dropped, one flopped, one run 
out, and that one was a ‘‘ waster.”” The boss 
told him to make five more, as he would like 
to know what would be the matter with the 
fifth one. Ask any moulder if the bad cast- 
ing that he has made cannot be made good, 
and why it is bad, and he will answer the 
first question in the affirmative, and have 
some excuse, instead of an answer, to the 
last one. 

When a moulder loses a casting, it worries 
him. There is no trade in which a man’s 
peace of mind is kept so unsettled as in the 
moulder’s. He is alwaysin a state of expec- 
tancy. Look at a moulder when he 1s taking 
his casting out of the bricks or sand, and 
with a hammer in his hand, he will look for 
want to find. 
Should anything be seen that would make the 
casting bad, how soon the honest man’s look of 
fear changes to despondency, or he shows his 
character by throwing the hammer down and 
stalking around the shop with a look of in- 
difference, as much as to say that he was not 
responsible; or he will seek consolation by 
laying the blame on some poor helper, or on 
him. It 
takes a moulder that is a sweet talker to get 


some moulder that worked with 
out of the blame for a bad easting, when he 
but him- 
Losing castings with one moulder is 


knows there was no one to blame 
self. 
a frequent occurrence, while another will be 
noted for success. This success may con- 
tinue a long time, on the strength of which 
he will get careless, and some day to his sor- 
row he has a bad casting. He makes it over 
again, guarding with the greatest of care the 
conditions that caused the first one to be bad, 
and his mind being riveted to this point, he 
neglects others, and the second casting goes 
the way of the first. If now he has not a well- 
balanced mind he may lose almost every 
casting he tries to make, and it is not till he 
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makes an effort to overcome his nervousness 


and lack of confidence, that he will be able 
to make a reliable mould. 

A casting made by a half drunken moulder 
would be more likely to be good than one 
made by a nervous moulder. 

Any moulder when starting on a large 
responsible mould should have a clear head, 
so as to master the job with his brains before 
he puts his muscular forces to work. This 
will give him confidence, which along with 
a good mechanical judgment is avery essen- 
tial feature in making good castings. About 
the best proof that moulding is 


Tool firm of G. A. Gray, Jr. & Co., Cincin- 
nati, O , who found the necessity of some- 
thing of the kind in their shops; and they 
have found it to be such a success as to in- 
duce them to place it upon the market. 


—_——_+q>e____—___ 
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is the way that some persons express their 
knowledge of centrifugal force; but an accu- 
rate idea of the subject is held by those who 
know nothing of Algebra. For instance, the 
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New Milling Machine. 

The milling machine illustrated on this 
page has been designed to do such work as 
common machines of this class perform. 
The aim has been, we are informed, 
bine simplicity and convenience, 
time having due regard for strength and ac- 
curacy. The machine was brought out by 
Wells Bros. & Co., Greenfield, Mass., for 
their own especial use in making screw-cut- 
ting machinery and tools. It attracted the 
attention many parties who desired 


to com- 
at the same 


of so 





Boiler Explosion in Brooklyn. 


A terrific boiler explosion occurred at the 


flour mills of Jewell Bros., adjoining the 
Fulton Ferry, in Brooklyn, N. Y., at noon, 
Feb. 16, 1882. 


The boilers furnishing steam to Crive the 


large beam engine in the mills, besides for 
heating and other purposes, were three in 


number, and were known as the drop return 


flue style. The shells were seven feet in 
diameter, and twenty-one feet long. The 
furnaces were within the boilers, and the 


products of combustion passed 





a trade that requires the best of 
physical and mental power, is 
to notice the moulder when his 
castings come out all right, and 
likewise when they are bad. In 
looking at a bad casting, the 
question is always asked, What 
made it bad? Such a question 
implies that the cause is not 
apparent, but that it needs in- 
vestigation. 

The blacksmith when forging 
his iron into any shape with his 
hammer, can, the same as the 
machinist or pattern maker, see 
the effect of every movement he 





makes as being a move towards 
the end. Should any part 


r 


Hit 


not be done right, it will be vis- 
ible to the eye, and the little 
mistakes can be remedied with- 
out waiting till the whole job 
is completed. 

Moulding is like to a man 
fishing,he cannot see what he 
will get until it is out of the 
water, and he may spend all 
day working hard to catch 
something, which when brought 
to light will be a worthless min- 
now. 

The ramming of sand is what 
any one having the necessary 
strength can do; but the light 
or heavy ramming required on 
the different 


Hit 


" 


\ 


| 





i 


Hh 


: 


4 


I il 


sections of a 
mould, demands something 


more than strength and stupid- 
ness. The motion of the ram- 
mer is visible, the result of the 
ramming is invisible. 

A moulder may work from 
one day up to one or two months on a job, 
and every night when he goes home he feels 
anxious to know the result of his day’s work. 
There are often times when a moulder would 
forfeit his day’s wages if he could only see, 
or know, the result. 

Often things happen to castings that will 
puzzle the best of moulders to fathom, and 
which when found out, involve some chemi- 
cal, or scientific principle that professors are 
very proud in talking about. 
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Grindstone Dressing Machine. 

The use of serrated discs for turning 
grindstones and emery wheels, is well and 
favorably known to the manufacturers who 
do much grinding. The discs or spurs are 
placed in gangs on a rod held in a fixture of 
some kind, and brought into contact with the 
stone oremery wheel. The spurs revolve in- 
dependently, and pick the surface instead of 
scraping it, thereby preventing dust, and at 
the same time the work is done much quicker 
than with the rod, or even, itis claimed, than 
with the carbon point. 

The great point to be gained in a machine 
shop, is the truing of the grindstone without 
making a dust. 

The machine presented herewith is simply 
anew application of an old principle, and 
will be readily understood by any mechanic 
who will examine the cut. 

The carrier—which pivoted—is fed 
against the stone by turning the hand wheel 
with one hand, while it is moved backward 
and forward by taking hold of the balled 
lever with the other hand. 

When not in use the spurs are held off the 
stone by the weight of the lever. 

The machine was designed by the Machine 
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Lynn Water Works pumping engine has a 
fly-wheel about 32 feet in diameter, the lower 
part of which passes through the floor. 

A small dog while inspecting the pumping 
looked through the hole in the floor 
around the wheel and saw a cat dozing in a 
warm place; jumping down, the was 
caught by the wheel held 
against the inner side of the rim by centrifu- 
gal force for several revolutions, when he 
managed to jump out; and ever afterwards 
passed the building on a run, and frequently 
yelping his opinion of centrifugal force. 

Recently in the engine room of the Win- 
chester Arms Company, at New Haven, the 
engineer noticed what appeared to be a news- 
paper caught upon the inside of the rim of 
the fly-wheel. About two hours later, won- 
dering how a newspaper would happen to be 
thrown there, he examined the wheel, stop- 
ped the engine, the cat jumped out, doubtless 
relieved at from the 
where she had been held securely by centrif- 
ugal Pussie’s bump of inhabitive- 
ness (or love of steady food) is so large that 
she remains abuut the engine room. 

XXXX. 


station, 


dog 


revolving and 


her release position 


force. 
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The production of American Bessemer 
steel rails in 1867 was but 2,277 tons, and the 
average price in currency $166 perton. In 
1881 the production reached 1,250,000 tons 
and the average price about $60. 


By the will of the late Joseph E. Sheffield, 
founder of the Sheffield Scientific School of 
Yale College, that institution will come into 
possession of near half a million dollars, 
making it the best endowed technical schol 
in the United States. 
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DRESSING MACHINE. 





New MILLING MACHINE. 


machines of the same kind, that it has been 
determined to place it upon the market. A 
general idea of its construction and operation 
One particular fea- 
ture is an automatic stop accomplished by a 


is conveyed by the cut. 


single piece; and another, a method of feed- 
ing oi] on the work by making the arm hollow 


which supports the arbor and tapping it for 
oil cocks over the cutters. The feed is 12 
inches long, % inches from side to side, fe 


6 inches up and down, Large wide pulleys 
are provided, or if desired gearing is substi- 
tuted 


through four fifteen-inch flues 
to the extreme back connection, 
returned through thirteen nine- 
inch flues to the middle con- 
nection, which opened through 
the the boiler just 
back of the furnaces, and passed 
into the flue to the chimney. 
These boilers were supported 
at the endsonly. Two of them 
(the ones that exploded) were 
about twenty years old, while 
the third, whieh did not ex- 
plode, was about ten years old. 


bottom of 


The shell (except the furnace 
shell) was blown completely off 
both boilers, beginning to tear 
at the back edge of the 
middle connection, destroying 
the boiler house, killing the en- 
and injuring several 
A large hole was blown 


and the 


ginecr 
others 
in the side of the mill, 
engine was skewed considera- 
The third boiler 
about 


bly out of line. 
was blown out sidewise 
fifty feet from its original posi- 
tion, while one of the exploded 
boilers was thrown up about 
four stories high and feil upon 
Ati the boilers 
were set in brick work so that 
they could not be thoroughly 
examined. We noticed a num- 


ber of soft patches, and there 


top of the other. 


Was a depcsit of sediment from 
one-eighth to one inch in thick- 
ness. Itis said that there was 
forty-seven pounds pressure of 
the when 


they exploded. 


boilers 
The 


safety valve was in good work- 


steam upon 


five-inch 
ing order. 

regard to the causes of 
and a cor- 


Various theories in 
the explosion are being agitated, 
oner’s jury composed principally of practical 
mechanics and engineers is now investiga- 
ting the case and is expected to arrive at the 
facts concerning the catastrophe. 
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The Mining Engineers. 


American Institute 


The 


neers mct 


of Mining Engi- 
in Washington, D. C., Feb. 22d. 
General Sherman, behalf of the regents 
of the Smithsonian Institution, dclivered the 
opening address, and was followed by Major 


on 


J. W. Powell, who made an address of wel- 
come At the close of the exercises the mem- 
bers of the institute were received by Major 
and Mrs. Powell, at their residence in that 
city, 

Among the papers read was one by E. F. 
Loiseau, of Philadelphia, upon the process 


for making artificial fuel from anthracite and 
the applicability 
utilization and _ solidifi- 
the West; 


bituminous coal dust, and 


of the process to the 
lignites of 


cation of the slacking 


one by W. H. Adams, upon coal in Northern 
Mexico; one by J. C. F. Randolph, of New 
York, upon the new mill for the Batopilas 


A. 


one 


I. Sheph« rd 
by Henry M. 
Heur, upon comparative efficiency of fans and 
positive blowers; and one by C. Henry Roney 
of Philadelphia, upon a new ore pulverizer. 


Mining Company, of which 


is general superintendent ; 


An impressive Holley memorial session 
was held on the afternoon of the first day. 
Addresses were made by Dr. R. W. Ray- 
mond, Dr. Sterry Hunt, Messrs. E. D. 
Leavitt, W. P. Shinn, A. 8. Hewett, J. F. 
Holloway, Jos. D. Weeks, Robert W. Hunt, 


Professors Egleston and Maynard, and 


others. 



































































Improved Screw Machine. 


We present herewith a cut of a new and 


tN) 
il 


improved screw machine, which is being i 
troduced the Place Machinery 
Agency, 121 Chambers street, New York. 


It possesses quite a number of changes, | 


by George 


adapting it to a wide range of work upon | 


screws, studs and pins, even with knurled 


Particular atten- 
tion has been given to strength and solidity, 


heads and of odd shapes. 


Which insures ease and steadiness of motion | 
when in operation, and makes it possible to 
produce large screws upon a comparatively | 
It can be used for the drill- 
tapping and facing of nuts and other 
The too] hole in 11-16 of 
an inch in diameter. The tools are fully se 


small machine. 
ing 


articles. turret is 
cured by steel shoes, and strong steel spheri- 
cal-headed set screws directly over top of 
center line. 

The turret carries seven tools, and revolves 
upon a broad, flat phosphor bronze ring, be- 
ing secured in position by a deep, conicu 
bushing or ring of same metal, adjusted by 
screws to maintain a perfect connection with 
its base. 

The size of hole through spindle is one 
inch; consequently the spindle is of increased 
diameter, adding largely to its strength, bear- 
ing and wearing. 

The machine will thread or mill four inches 
in length clear of revolving head, or five 
inches in length by operating the stop on the 
side of the bed, and revolving the turret by 
hand. 

All changes have been avoided that will 
interfere in the use of such tools as are fitted 
to similar machines of standard makes, the 
general handling being the same. | 


a 


Sorghum or Sugar Cane Mills. 


The three engravings on page 5  repre- 
sent different varieties of sorghum or sugar 
cane mills, built by Brennan & Co., Louis- 
ville, Ky. 

The amber cane mill is designed for horse 
power. It has reversible feed guide, so as to 
be worked right or left handed, by which 
means the durability of the gearing is about 
doubled. The angular sweep cap permits 
the working with a straight lever or sweep. 
This mill provided with reversible 
scraper, through the operation of which 
small pieces of cane are kept from falling 
into the juice, 
mill. 

The ‘‘ Kentucky” power mill is different 
in itsarrangement from the one just noticed, 
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and from clogging 


> 


up the 


In 
this mill a heavy top plate is arranged to 
receive the inner bearing of the horizontal 
shaft, which carries the driving pulley and 
bevel pinion—the latter gearing with the 
crown whee! the upright shaft. The 
driving pulley is 24” in diameter, with face 
for 6” belt. 


The other engraving represents a mill de- 


and is made to run by power, as shown. 


on 


signed like the first one for the use of horse 
power. 

These mills are all strongly and substan- 
tially made, and in all their parts and arrange 
ments rep:esent a large practical experience 
gained in the construction of this class of 
machinery, 

es ee 

“The Smoke Inspector is carefully can- 
vassing the city,” says the Cincinnati Artisan, 
“with a view to enlightening users of steam 
boilers upon the requirements of the city 

He re- 
ports very little opposition to the ordinance; 
a 


ordinance on smoke consumption, 


general readiness to adopt a consumer, but 


t general ignorance and doubt as to the best 


methods.” 


°° aD - 
Engineering says: The Russian war ship 
Peter the Great, was put on the measured 
mile at Skelmorlie for her oflicial trial trip, 
and completed it in a most satisfactory man 
ner, The mean speed (9 runs; was 143% knots, 
The vibration at high speed was so severe 
that it Russian commander tele- 
graphed to St. Petersburg as to the propriety 


is said the 
of having the ship stiffened. The mean of 
the 
power, the contract being for 6666, 


entire run was &325 indicated horse 





dustrial Processes. 


The and 


paper was read recently before the Machin- 


following viluable interesting 


ists Association of San Francisco, by the 
well-known engineer, J. Richards, and we 
publish it by his permission: 

The subject of invariable Standards for 
dimensions and weight, with the apparatus 
for determining and comparing, is one of 
great practical importance, entering as it does 
into all kinds of industry and commercial 
transactions. 

It has also to do with scientific research, 
and is fast assuming an international import- 


}ance, as intercourse widens and exchanges 


extend. 

But little attention of a popular kind has 
been given to exact Standards. The matter 
is generally regarded as a scientific abstrac- 
tion, and Lam well aware of the difficulty 
to be encountered in attempting to treat the 
subject in a public lecture. 

This difficulty will be lessened, no doubt, 
if at the outset it is considered how far these 
exact Standards have to do with practical 
affairs. 

Common rules, yard sticks with all lineal 
measures, so also weights in common use 
and cubic measures, are but derivatives or 
copies from some Standard; some fountain 
head, so to speak, which must be resorted to 
in cases of doubt or dispute. 
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material—water, for example—and call it aj} 


pound ora gallon. The gravity of distilled 


water is quite the same in all parts of the | 


world, temperature being taken into account. 
If the gallon or pound were lost, they could 
soon be restored with great precision by 
means of an uniform lineal Standard, if such 
a one existed. 

For example: We might bore a two-inch 
hole in metal of sufficient length to hold one 
pint. This hole, filled with distilled water, 
would form an exact Standard pound or pint, 


if its area and length were as exact as com- | 


mon implements permit. 
Lineal or length Standards are, therefore, 


the base of all, and to these mainly attention | 


will be called this evening. In a consecutive 
treatment of the subject, the derivation of 


National Standards should come first; but, | 


as the whole subject may be new to some 
present, and part of it to all, the object of 
the lecture, it is thought, will be best served 
by first treating of the economic value of 
Standards and implements for exact measure- 
ment. 

The usual limit of accuracy in implements 
employed in common machine fitting is one 
ten-thousandth of aninch. English makers 
claim more for gauges made in that country, 
but my own experiments have led me to be- 
lieve this limit close enough. In this country 
there are three grades of precision auelovel. 
one five-thousandth, one ten-thousandth and 
one twenty-thousandth of aninch. The im- 
plements present correspond to these grades. 


|The test rods covered with wood are within 
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IMPROVED ScREW MACHINE. 


Every mechanical operation, as well as 
every commercial transaction, necessarily 
deals with some Standard—some measure of 
quantity—either of material or values. The 
latter is expressed in coin, and this again is 
defined by exact weight, so that we are con- 
tinually, in every kind of business, dealing 
with Standards of some sort. 

Such Standards have been, during the pres- 
ent century, adopted by most civilized na- 
tions, usually under the supervision of a 
few scientific men and mechanicians, who 
are not always anxious to make their work a 
matter of populir knowledge. The late Mr. 
Saxton for example, who, while in charge of 
the Standard Department, at Washington, 
invented and constructed apparatus, that 
under most any other circumstances would 
have rendered him famous, yet not one per- 
son in a hundred has ever heard of him. 

For these and some other reasons it 
thought that a brief lecture on the subject of 
Standards will have some interest; and, in 
order to inspire confidence in what is said, it 
will be proper for me to remark that I spent 
many years in connection with the matter, 
and founded the first commercial manufac- 
ture of gauging implements in this country, 
and constructed or had constructed the first 
measuring machine, adjusted accurately to 
the imperial yard and the U.S. Standard, at 
Washington—I mean the machine for me- 
chanical purposes, 

My lecture will be divided into three parts, 
the first relating to the economic value of 
Standards and their practical application; 
second, to the derivation of Standards now in 
use; and thirdly, to some implements and 
mechanism for determining and transmitting 
dimensions. 

In respect to Standards for weight, not 
much need be said. These are derived from 
Lineal measure; so also is Dry and Liquid 
measure, 

It is easy to understand that when a lineal 
or length Standard is once assumed, it is not 
difficult to measure a specific quantity of some | 
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a limit of one twenty-thousandth of an inch 
at 70° of temperature. This, to many, or, 
indeed, almost every one, will seem a need- 
less refinement, but it is not so. So far 
from it, that there is every day fitting done 
in the machine shops of this city that comes 
within a limit of one ten-thousandth of an 
inch —not measured and determined by im- 
plements, but by trial fitting. 

In common fitting, even on the coarser 
kinds of work, one-thousandth of an inch 
will spoil a fit. The difference, one ten- 
thousandth of an inch, will cause a steel pin 


to fit firmly in a hole, or permit it to drop | 


out loose, 

In making gauging implements, the one 
ten-thousandth of aninch becomes a tangible 
quantity, and is dealt with the same 
eighths or thirty-seconds of an inch. 

In making such implements, the work, 
after trial, is always marked with chalk, 1, 
2, 3 and so on, these figures meaning one 
ten-thousandth of an inch. The workmen 
deal with these sizes with the same confi- 
dence and facility as they would with one 
one-hundredth of an inch in the coarser 
kinds of work. 

Watches, fire-arms, sewing machines and 
other articles of the kind, are made with di- 
mensions that come within a one ten- 
thousandth limit, not on all parts, but in 
moving joints when duplicated parts are 
employed. 

Sight, unaided by glasses, fails long be- 
fore such limits are reached, but touch does 
not. A workman will, and does, continually 
set calipers to one ten-thousandth, and there 
is nO One present who would not at once de- 
tect a difference much less than that between 
the implements of the kind I hold in my 
hand, 

When the ordinary mechanical processes 
in metal fitting involve such exactness, it is 
easy to understand the importance of preci- 
sion in National Standards or in the fine class 
of implements such as are used for refer- 
ence, 


as 


| 


I am at much loss to present this subject 
|of exact dimensions in such a light as its 
practical importance demands, and I must 
| claim a little on behalf of your imagination. 
| The subject is technical, yet 1 think can be 
grasped even by those who have not previous- 
ly given attention to the matter. 

| Modern manufactures may be said to rest 
upon the division of labor. This term is em- 
ployed to describe that state of things where 
one person learns a particular trade or calling 
in distinction to a barbarous state, where 
each person attempts to supply all his wants 
by his own efforts. 

The principle reaches back to the very be- 
ginning of civilization, and is indeed the 
| measure of what we may call industrial civi- 
lization and progress. 

Ina barbarous state there is no division of 
|labor; there are no carpenters, farmers or 
tailors. Each person attempts to construct 
his own hut, procure his own food and rai- 
ment; but production in the usual sense of 
that term, cannot begin until there is a divi- 
sion of labor and people follow special call- 
ings. 

Further on these callings are subdivided in- 
to branches, and the subdivision of labor goes 
| on until the highest skill may be concentrated 
in some small thing, the tempering of steel, 
for example, or the production of minute 
screws or parts of machines. 

Keeping in view this first proposition that 
our skilled manufactures rest upon a divi- 
sion of labor, 1 now add a second one, which 
will bring us nearer to standard sizes, name- 
ly: That, in most of our manufactures, the 
division of labor depends upon a duplication 
of parts, making two or more things precisely 
alike. 

In this country, about 20 years ago, we 
were able to begin the manufacture of 
watches, employing the dearest labor in the 
world in competition with the cheapest of 
Europe, that could be called skilled. The 
| difference between Boston and Geneva was 
more than as three to one in favor of the 
latter. 

The reason generally given for this bold 
venture and its success is that ‘‘machinery 
was employed,” and that reason was correct 
in so far as the modes of operating; but be- 
hind the machinery,and qualifying nearly all 
advantages that could be gained by it, was 
|the more important matter of duplication, 
making the parts of watches uniform and in- 
.terchangeable. That was the main secret, 
the “ principle,” so to call it ,on which the 
whole matter rested. 
| Machinery produces duplicates, hand labor 
‘can not, and because duplication was possi- 
| ble the division of labor could be made com- 
|plete. To this principle of duplication we 
/can ascribe our success in many manufac- 
tures and perhaps the whole success we have 
‘had in competing with Europe in the finer 
kinds of metal work. Standards and gaug- 
| ing implements permit a duplication of parts, 
|and this brings us to the connection with in- 
| dustry. 
| All who have read Adam Smith’s ‘*‘ Wealth 
| 
| 
| 





of Nations ” will remember his description of 
pin making—how a man who cut off the 
wire formed the points, made the heads and 
| put them on could make only a few dozen 
|pins in a day; but, in a factory, where dif- 
| ferent persons cut the wire, pointed it, made 
|the heads and riveted them on, the product 
| was increased twenty fold. This was near- 
ily one hundred years ago. The division of 
\labor has gone on, the duplication of parts 
succeeded, and now the cost of making : 
| thousand pins is no more than it was to make 
a score when the ‘‘ Wealth of Nations” was 
written. 

It is evident that if the parts of any article 
are to be made by different persons, such 
parts must be made to some common gauge 
| or standard so they will fit together, other- 
wise each person would have to himself com- 
plete an article, fitting together by trial the 
| different parts, and he would be wholly un- 
jable to make two articles precisely alike. 
Nearly all kinds of work are done by some 
standard that permits duplication. <A car- 
pentermay make a table and have all of its 
component parts ready to be joined together 
without trying or comparing any of them, or 
several workmen might make different parts 
of the same table with the assurance that all 
would fit together. To do this there would 
be employed a scale of lineal measure, called 


arule. The dimensions of the parts would 
correspond to feet and inches, or, as we 
might say, to our National Standard of 


| length. 

In constructing works of metal the same 
thing applies, with the difference that the 
material is hard and inelastic, and dimen- 
sions must be much more accurately dealt 
with. There is no glue to depend upon. 

As before remarked, sight fails long before 
the required precision is attained, and the 
sense of touchis resorted to. This applies to 
all parts that are closely fitted, and by the 


use of standard gauges or corresponding 
gauges, the different parts of a machine 


could be made in London, Philadelphia, and 
San Francisco, and fit together the same as if 
prepared at one place, 

The custom is to prepare drawings of the 
different parts of machinery, and mark on all 
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the proper dimensions. Such dimensions 
are or ought to be from our National Stand- 
ard, and if so, the parts can be made at dif- 
ferent places and by different persons. Any 
number of workmen can in this manner be 
engaged on a particular work. 

In all large works in the Eastern States, 
also in nearly all parts of Europe, the parts 
of machinery are made to Standard dimen- 
sions. In Great Britain and a few of the 
northern European countries to feet and 
inches, but in the south of Europe and most 
continental countries, to the Metrical Stand- 
ard. 

The value of machinery, or similar work, 
is unquestionably affected by the fact of its 
being so fitted. I am not aware of how much 
effect this would have, but do know that 
specifications for machine work commonly 
specify Standard dimensions, and when not 
specified, contracts are understood to call 
for that as an obvious condition. 

No one fully aware of the true importance 
of the matter would care to purchase ma- 
chinery or other work made to special dimen- 
sions or irregular dimensions. No _ part 
could be replaced except by trial fitting, and 
repairing would be very expensive. 

It is a remarkable fact that San Francisco 
is perhaps the only large city and manufac- 
turing center in the world where Standard 
sizes are not followed. There is a progress- 
iveness in engineering work here that makes 


it very strange to find gauging implements | 
National Standard | 
parts of | 


not conforming to our 
and dimensions employed in other 
the country. Most of the works here have 
gauges of a special kind, varying from one 
another in the various shops, so as to render 
interchange impossible, and varying also 
from the true Standard. In some cases not 
much, but in all enough to cause confusion. 

Iron here is rolled to the same dimensions 
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employed elsewhere. Is, indeed, in most 
cases from the same stock used in the East. 
So there appears no reason for not following 
Standard dimensions, unless it be the old 
obsolete idea of compelling customers to re- 
sort, for repairs or additions, to the same 
shops where work was originally made. 
That, as an economic or business expedient, 
is no longer followed elsewhere. We have 
secured the gas-pipe trade in Canada, as well 
as some other countries, because the British 
too long kept to the expedient of making 
special screw-threads at the different works. 
I remember, when a boy, to have visited a 
machine shop in this country, where an Eng- 
lish manager caused the screw-threads to be 
made a fractional.pitch; that an uneven 
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number of threads to each inch of length, so 
others might not repair his work. I have 
recently seen the same place where that 


works stood. There are other kinds of busi- 
ness carried on there now. It causes very 
little confusion or expense to adopt Stand- 
are sizes, and there is no doubt, in time, the 
works here will do so, especially if the value 
of machinery is affected by the matter. 
After what has been explained in respect 
to the exactness necessary in dimensions, it 
will not be a wonder that Standards are so 
carefully prepared and carefully kept at Paris, 
London and Washington. The twenty- 
thousandth of an inch will not seem a refine- 
ment in an original Standard, to be employed 
in references when work itself is made with- 
in one ten-thousandth of an inch, 
a The fact is, that all the care and precision 
taken and hereafter to be explained, is no 


more than is required; is indeed less in some! 


cases because an error or variation in one of 
our National Standards was detected or sus- 
pected about two years ago. The Bronze 
yard taken from the Impcrial Standard at 
London. This bar was taken to Europe by 
Prof. Hilgard, for the purpose of compari- 
son, but the result has not so far as I know 
been made public in this country. 

With this much in respect to the economic 
value and practical use of Standard measures, 
I will now pass to their derivation, or rather 
their adoption, for as a matter of fact none 
of them are derived. All length Standards in 
the world are arbitrary. The ingenuity of 
man has not thus far succeeded in finding 





on 
ot 


being 39.37 inches. It was not, however, de- 
rived in this manner. * 

If.three pendulums, one at St. Petersburg, 
one at San Francisco anda third at Calcutta, 
were arranged to beat seconds, and the 
lengths of these pendulums could be trans- 
mitted to metal rods like the Standard yard, 
then it would be possible to produce a unit of 
length the same at these widely separated 
points. Moreover, such a le ngth would, ina 
sense, be a natural one, derived from natural 
sources, but these pendulum tests do not al- 
ways lead to uniform results. One difficulty, 
almost an insuperable one, can be imagined 
by asking the question, where is the bottom 
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any natural Standard from which constant 
dimensions could be derived. 

There have been numerous attempts, but 
none of them successful, and the legalized 
Standards with which we are familiar, the 
meter and yard are specific rods of metal to 
which legal acts apply, irrespective of how 
their length was determined or the relations 
of that length to other dimensions. 

Speaking of natural Standards it is strange 
that Nature with her harmony and unerring 
laws, lacks the quality of uniformity. 

No two things are alike. Among hundreds 
or even thousands of persons we may know, 
there is difference enough to recognize each 
ata glance. In the billion of human beings 
on this earth, perhaps no two are precisely 
identical. No two animals or plants are 
alike —not even two leaves, if critically com- 
pared. Everything is changing; nothing is 
constant and uniform in nature except the 
movements of the celestial bodies, or time. 
Time is always the same. We have a perfect, 
natural Standard for that, and ingenuity has 
almost succeeded in deriving lineal measures 
from time, but has not quite succeeded 

A pendulum swinging freely always beats 
in uniform time, as its Jength, and irrespec- 
tive of the distance or range. This has fora 
long time been known as a scientific fact. 
Mersenne, an Italian, in 1647, proposed the 
pendulum test as a base for lineal measure. 
[t has also been known thata pendulum 39,13 
inches long would beat seconds—60 times 
inaminute. It was fora long time thought 
that a positive unit of length could in this 
manner be obtained. The meter is in fact 
almost the length of a second pendulum, 
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end of a pendulum? The point of suspension 
might be definite enough, but the center of 
gravity, the center of percussion and other 
conditions cannot here be determined so as to 
fix the other points. In such tests parallel 
rods are employed having two axes inserted, 
one at the bottem and the other at the top. 
After the pendulum has been adjusted in one 
position, it is reversed, the bottom end being 
placed at the top, and vice versa, until in 
either position the oscillations are performed 
in one second precisely. But even this is 
not enough. Points on which a pendulum 
swings, or, indeed, any point made of metal, 
is not fine enough to compare with the minute 
lines employed in Standard measures, and 
much less with the end contact bars. 

The yard is our unit of length. It was 
wisely taken from the British Standard, thus 
saving us a good deal of expense and trouble 
and rendering our Standard doubly secure, 


because if those in Washington were de 
stroyed it would be easy to secure copies 
from England. So long as one arbitrary 


length was to be adopted, it could make but 
little difference what that length was; and 


having already the divisions of the yard, 
feet and inches in use, it would have been 


very foolish to have set up a new Standard in 
this country, 

In some engineering books an American 
Standard is spoken of, and the difference be 
tween that and the English is given. I have 
been able to trace this to a suspected source, 
in some imperfect divisions attempted at 
Washington, before any of the present ap- 
paratus was prepared, 

There is in this, and I presume all coun 














tries, an unfortunate few who can see no 
reasons for adopting from other countries 
what is good and useful. Among that num- 
ber are those who would prefer to see some 
new lineal standard set up in this country, 

differing, if possible, from all others. 

The imperial yard being our standard, 
some history of its origin will be in place 
here. We all remember in our old tables 
‘Three barley-corns make an inch.” This 
was an old statute in England. ‘‘ Three bar- 
ley-corns, hulled dry and laid in a straight 
line,” are, nevertheless, a very uncertain 
length, and this matter is mentioned to show 
how indefinite were length Standards at the 
time—about the year 1700. The foot, for- 

| merly used in at least seven different Euro- 
pean countries, beside Great Britain, was the 


| traditional length of the ‘‘king’s foot.”” The 
| foot measure varies from 12.07 inches, in 
| Holland, to 11.2, in Russia; so the lineal 
| foot is, like its human antecedent, of various 
|lengths. The English yard of three feet, or 
|36 inches, appears in cloth measure, long 
}measure, land and cubic measure. It is the 
|true British unit, and is not too long for a 
| Standard. The history of the yard as a 
| Standard, or unit of lineal measure, dates 
ifrom 1742, when the Royal Society, in Eng- 
jland, employed a mechanician, of London, 


| to prepare a brass rod and mark it with the 
\length of a Standard yard. From this rod 
|two copies were made, and one of them 
}adopted by a committee of Parliament, ap- 
pointed in 1758. No act was passed, how- 
ever, legalizing this Standard; and another 
| Parliamentary committee was appointed in 
1790 to consider and report on a National 
Standard of lengths. This ¢ omasiete ce, how- 


lever, did nothing, and the whole matter 
jrested until 1814. During this time there 
was much consideration given to the sub- 


| ject by scientific men and learned societies, 
| mostly in the hope of devising means to 
| duplicate or reproduce the yard should the 
| true Standard be lost. 

| Such consideration as you may infer from 
| what has been explained was mostly in at- 
tempting to find some natural and constant 
test like the pendulum one. 

The committee of 1814, the fourth one, 
counting the royal societies of 1742, recom- 
|mended the adoption of one of the copies 
| from the old Royal-Society yard, and at the 
same time as a comparative standard recom- 
mended that the length of a second’s pen- 
dulum should be assumed as 89.13 inches 
long. In 1819 a Crown Commission was 
appointed to again investigate the matter. 
This committee after three years’ considera- 
tion again recommended the adoption of the 
old yard and also gave as a constant for 
weight one cubic inch of distilled water as 
252!5 grains, and the second’s pendulum with 
a variation of one ten-thousandth from the 
former report of 1814. 

The variation in respect to the pendulum 
test excited some anxicty, but the old yard 
was legalized by act of Parliament in 1824, 

In respect to this, as has once before been 
pointed out, the act did not deal with any 
length or establish a certain unit, as that could 
be no more than aname; it confirmed a certain 
metal rod then present, and identified it as the 
Standard of the Nation 

A copy of this rod was procured by our 
Government and deposited in Washington, 
where it was known as Bird’s Standard, hav- 
ing been made by an optician in London of 
that name, 

Ten years later, in 1834, this famous yard, 
the result of so much experiment and ex- 
pense, was burned in the House of Parlia- 
;ment, and as the copies were not considered 
exact, the whole matter was again to begin 
anew. 

A Treasury Commission wis 





appointed in 


18388, who decided against the pendulum 
test. These commissioners had the matter 
under advisement until 1841, when it was de- 
cided to restore the old yard as nearly as 


possible from existing copies, and to abandon 
all attempts to qualify that length by natural 
Standard of any kind whatever, 

Again was appointed a new 
Commission, making, I think, the seventh 
one; this time, however, composed of men 
able to deal with so technical a matter, 

The aid of mechanicians was called in. 
Mr. Sheepshanks, a celebrated mechanic and 
scientific man of London, spent eleven years 
of his life constantly engaged in experiments 
on material, and to derive from the various 
copies at hand the nearest approach to what 
the lost standard had been, 

Tens of thousands of readings and com- 
parisons were made. The adjustments were 
so fine that the vanation of one one-hun- 
dredth part of a degree of temperature sen- 
sibly affected the rods experimented upon. 

It will be difficult to understand why all 
this labor, expense and precision were re- 
quired, and that much time should be 
consumed in experiments. [Lam not able to 
explain all this, but know that experiments 
on material to find that which was uniformly 
affected by changes of temperature was one 
thing. 

Mr. Airy, now Sir George Airy, of the 
Royal Observatory, at Greenwich, was also 
engaged in the work which was finally com 
pleted in 1855, after 14 years of laber, 
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Four copies were made of the Standard 
yard. They are bars of solid bronze, 38 
inches long and one inch square. One inch 
from each end is drilled a hole about three- 
fourths the whole depth of the bars; in these 
holes are inserted pins or plugs of gold, their 
top coming level with the central axis of the 
bars 

Across these pins are engraved fine micro- 
scopic lines, one yard apart. 

One of these Standards is deposited in the 
Royal Mint; one was given in keeping to the 
Royal Socicty; a third was placed in the 
Royal Observatory at Greenwich, and the 
fourth was buried in the lower waiting hall 
of the present houses of Parliament. 

An act legalizing these Standards was | 
passed in 1855, more than 100 years from the 
time the subject was taken up, and the mat- | 
ter is now at rest, no doubt, for generations 
to come; because if any new unit — the meter, 
for example—were adopted in England or 
this country, its length would be defined by 
the imperial yard. 

“What a bother about a yard stick” is the 
thought, no doubt, of many who first hear of 
this long search for a Standard, but he must 
remember all this was done by a very practi- 
cal, common-sense people, who thought the 
end worth the means. One incentive, per- 
haps, to this very careful preparation of a 
Standard was in emulation of the French. 

In 1792 they made careful measurements 
of a devree of meridian between Dunkirk and 
Barcelona, and by subdivisions established 
the famous meter, then thought to be one 
ten-millionth part of a quadrant of meridian, 
or one forty-millionth of the circumference 
of the earth at the meridian. This, you will 
perceive, was an attempt to derive a Standard 
from nature or from natural sources. It was, 
however, found in future computations that 
this was not reliable, and if the meter were 
lost it could not be restored with precision, 
or in a manner to claim popular acceptance; 
so that in 1795 the French Republic passed a 
decree establishing the length between the 
ends of a certain bar of platinum to be a 
meter and the National Standard. This 
meter, as before explained, is 3 feet 32inches 
long —not precisely, but the difference is not 
more than four ten-thousandths. 

Sir John Herschel proposed that the earth’s 
polar axis be adopted as a basis from which 
a unit should be drawn, but the failure in 
former schemes of the kind prevented any 
action respecting his plan. 

After these explanations, you will be ready 
to agree that our Government, as before re- 
marked, has been wise in not attempting to 
search for natural Standards, or to vary from 
those now established. The time and money 
that might have thus been wasted have been 
wiscly put to a better use in preparing ap- 
paratus for comparing, transmitting, dividing 
and so on, apparatus that has no equal in 
the world—in efliciency and completeness, at 
least. 

This ends what I will say about Standards 
and their derivation, and brings us to what 
may be called apparatus of transmission or 
comparison, tn other words, to implements 
by which the Standards of length are applied 
to industrial purposes. The limits of my 
lecture will admit of noticing only a few of 
the varied means employed, and these forthe 
most part original or testing implements, 

I will also remark here that the French, as 
before named, have a contact Standard —that 
is, with ends like these bars. I do not know 
how these divisions are made, but suspect 
they are visual, because that is the method 
that first suggests itself to scientific men. 
Touch or contact and combination, as I be- 
fore explained, is the mechanic’s plan, and the 
only true one. 

As remarked, there are two means of com- 
paring measurements—one by sight and one 
by touch. In measuring machines, the latter 
is generally spoken ot as end contact. 

Sight is both more and less exact than 
touch. We cannot well see divisions of less 
than one-fiftieth of an inch with the naked 
eye—that is, cannot see them so as to be 
counted and used. One-hundredth of an 
inch can be scen on a steel rule, but not 





counted, This, then, is the limit of sight in 
so far as looking at lines without glasses, but 
touch detects variations to one twenty-thou- | 
sandth of an inch. There is, perhaps, no| 
one present who could not detect a difference 
of that amount between two calipers like this | 
in an experiment. The sensitiveness of | 
touch is wonderful. Lam not prepared to 
say What its limits are even with ordinary | 

ls, not gauges, but common calipers, and | 
the like. Asa matter of conjecture, I will 
say one fifty-thousandth of an inch. 

The application of sight to determine 
lengths or comparisons —‘* readings” they are 
called technicaliy—ean be divided into three 
methods, namely: (1.) Observing marks or 
lines, as on 8 Common rule, with the naked 
eye. (2.) Observing fine lines by means of | 
magnifying glasses. (8.) Observing by mag- | 
nifying movement, or magnifying quantities, 
by means of mechanism. 

Touch is the most simple, and is generally 
enployed. The machine operates easily by 


too 


both methods, but the other implements are 
all on the touch principle. 

I will first speak of end contact for Stand- 
ard rods, and so on, 


This was proposed by ! 


Sir Joseph Whitworth about the year 1850. 


He contended, and proved, too, that the 
greatest precision in defining a length was 
between the two ends of a bar, its length to 
be determined and measured by contact or 
touch. I do not think there was anything 
new in the method proposed, because the 
meter established by decree in 1795 was a 
bar with end contact. 

Sir Joseph’s invention consisted in new 
and more accurate mechanisms for testing or 
comparing lengths. He had made in his 
works in Manchester, in 1851, a smal] ma- 
chine, not unlike the one shown above, only 
with more detail, that would measure or indi- 


| cate the one one-millionth part of an inch. 


Extraordinary as this may seem, it is 
strictly true. 


of the machine have been made since that 


'time. Ihave myself often seen and examined 


it, and am personally acquainted with the en- 
ginecr, now a manager of a large works in 
England, who made most particular parts of 
the machine. Familiar as I have been for 
years with devices for contact measurement, 
this seems a difficult, but not impossible at- 
tainment, 

The fitting of the machine was, of course, 
exact, perhaps more so than in the case of 
any mechanism ever before made; that was 
all. The tests were not made by placing 
pieces between points by hand, as in the case 
of the machine here. <A small, thin plate of 
steel, called a ‘‘ feeling piece,” is employed. 
With the same appliances, and with the re- 
quired scales for reading such minute quan- 
tities, I think the present machine might in- 
dicate to the one one-hundred-thousandth part 
of an inch, 

In some experiments tried with the Whit- 
worth machine, a sensible change could be 
detected in a bar of metal if the finger nail 
was allowed to touch it, so sensitive are metal 
rods to changes of temperature. 

Comparisons are made by touch, but meas- 


urements must be read by sight, not of lines, | 


but by magnified movement. It is easy to 
distinguish minute differences by touch, but 
to tell how much these differences are, or 
their value, as it is called, measuring scales 
are required. 

In the Standard machine at Philadelphia, 
one of the wheels, 15 inches diameter, was 
marked with 1,000 divisions. In some of the 
higher class machines for shop use, we divide 
to 500 divisions. 

I think the apparatus employed at Wash- 
ington for comparing two things, the Stand- 
ard yard or meter, for example, is perhaps 
the most perfect ever devised, and is ex- 
tremely simple. A small, flat mirror is 
mounted on an axis, so as to swing for a 
short distance. Rods to be compared are so 
placed as to come in contact with this mirror, 
and if they be longer or shorter the mirror 
is turned on its axis accordingly. From te 
face of this mirror, a ray of reflected light 
nearly 30 ft. long falls on a graduated are, 
so the least change is magnified hundreds or 
thousands of times, so as to be easily seen 
and read. 

Anyone can try and experiment in multiply- 
ing movement in this way, by holding a flat 
mirror in the sunlight and throwing the re- 
flection on a distant wall. The slightest 
movement of the mirror will cause a great 
movement of the rays of reflected light. The 
light is, in effect, a long pointer or index. 

A common clock may serve as an example 
of another means to magnify motion in mi- 
nute measurements. Suppose that in a seven- 
day clock the weight descends four fect in a 
week of 168 hours, and that the minute hand 
is six inches long. The point of the minute 
hand will move in a week 252 ft., while the 
weight moves four feet, the proportion being 
as 68 to 1; that is, one inch of movement of 
the weight would produce five feet one inch 
of movement at the point of the minute hand. 

Suppose the same clock to have a second 
hand two inches long, that would move in a 
week 5,040 ft., or 1260 times as far as the 
weight. When the weight descended one 
inch, the second hand would move 105 ft. 
Now, such a clock would be a very correct 
measuring machine, and one of surprising 
sensitivencss, if there were some way pro- 
vided for determining the distance moved by 
the weight. If, for example, the second hand 
were moved 1} inches, the weight would de- 
scend one one-thousandth of an inch 

At first thought, it seems that a measuring 
machine could thus be made, and be at the 
same time cheap and simple; but it would 
not do at all for measuring. Minute differ- 
ences could be shown or felt, but measuring 
is quite another matter. The clock weight, 
in the example assumed, might descend one 
one-thousandth of an inch during the first 1} 
inches the second-hand was moved, but it 
might not descend the same for the next 1} 


| tion, originating 


Numerous public exhibitions | 


| 





Co. more than $25 each for screws one inch | 


in diameter and seven inches long, made | 
with all possible care aud guaranteed to be 
Standard. These screws proved, one of them | 
to be one one-thousandth of an inch too long | 
in six inches, and the other nearly as much 
too short in the same length. In making 
such screws, we generally expect to attain 
truth within one one-thousandth of an inch 
to each two inches of length. The one in the 
present machine I see by the Error scale is | 
about one one-seven hundred and fiftieth of | 
an inch in four inches, | 

The correction of screws for such machine | 
to measure absolutely is an American inven- | 
in a modified form with 
Prof. John E. Sweet, of Syracuse, New 
York, improved and applied to the Standard 
machine at Philadelphia by Mr. George 
Richards, my son, and finally completed and 
simplified in its present form by myself. | 

Previous to 1878, Standard gauges were | 
not made in this country as an article of reg- | 
ular manufacture. Most large works in the | 
East, or in the Middle States rather, were | 
provided with such implements imported | 
from England at a cost of from $3800 to $600 | 
per set. They were not made in England ex- 
cept by the Whitworth Co., so you may well 
imagine that it was a business of some im- 
portance to that company. In 1878 and 1879, | 
the manufacture was begun in Philadelphia, 
or rather the first accurate implements were 
made, because the business was commenced 
in 1862, or sooner. 

In a paper read before the Franklin Insti- 
tute in 1879, I gave a detailed account of the 
origin and progress of this difficult manufac- 
ture. This paper, with drawings of some of 
the machines employed, has recently been 
published here in San Francisco, and is fur- 
nished free to applicants. 
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Lathe Centers. 
Editor American Machinist : 

One of your correspondents in a late num- 
ber says he believes that mandrels are the | 
worst abused tools which are used in a ma- 
chine shop. While I fully admit that man- | 
drels usually meet with considerable abuse, 
still in my opinion lathe centers usually meet | 
with more. 

One can travel through the country, visit- 
ing the different shops for repairing, jobbing | 
and manufacturing, and I venture to say, 
that he cannot find one shop in twenty where 
the centers are kept in anything like decent 
shape. He will find the centers turned up 
at all imaginable angles, the points as blunt 
as a blacksmith’s prick ptunch—which is usu- 
ally about the bluntest thing I know of. He 
will find the dead centers chawed up so that 
no piece of work can run on them five min- 
utes without crying out like a human being 
under torture, and it does torture a human 
being (who has any nerves) to hear them 
squeak, 

I have seen machinists (?) grinding eenters 
on a grind-stone the same as they would a 
prick punch, have seen them using lathe cen- 
ters for prick punches, have seen them turn- 
ing up work where the live center swung at 
least +” out of true, have seen the live and 
dead centers in the same lathe with at least 
20° or 25° difference in the angle to which 
they were turned, and many other things of 
like nature. 

I believe that imperfect centers are the 
cause of more poor work bcing done than 
any other one thing. In some shops the ma- 
chinists will take all the pains in the world 
with a journal they may be finishing, will 
grind it so that it is (near) perfectly round 
and straight, turn the work end for end and 
finish the other journal with the same care 
and do this on a lathe with the live center 
swinging around a circle of at an, 
They will then fitthe boxes as nearly per- 





least 


| feet as-possible, put the work together and 


| wonder why it binds and heats. 


inches, it would not do so indeed because | 


trains of cog whecls such as are employed in 
reducing clock motions, or indeed any cog 
gearing would not do to measure with. 


| Serews are generally regarded as an accurate 


means of producing uniform motion, and are 
employed in all measuring machines I have 
seen, but such screws are far from true. 

The longest measuring range attempted by 
Sir Joseph Whitworth is, I believe, two 
inches, 


I have paid to Sir Joseph Whitworth | in first-class order, 


How many 
shafts can you find which are turned from 
each end where the cuts meet perfectly? I 
believe from observation that there is not one 
mn a hundred. 

In the manufacture of the finest engineer- 
ing and astronomical instruments, all the 
working parts are turned on dead center 
lathes; that is both centers are stationary. 
This is probably the best way, but still, for 
all practical purposes in making machinery, 
I believe that nearly perfect work (absolute 
perfection is impossible) can be done on most 
of the modern lathes by keeping the centers 
It is true that the jour- 


| harcening would have been beneficial. 


nals of some lathes are not round, but this 
defect can and ought to be cured before at- 
tempting to use them. 

In some, in fact in most, lathes the spin- 
dles are reamed so out of truth, that the cen- 
ter will only run true in one position. In 
such lathes it is necessary to prick-punch the 
spindles and centers, so that they can always 
be put in one way. 

One great and frequent cause of untrue 
centers is that workmen (?) will remove the 
centers to bore out or drill a piece of work, 


| and let the scocket get filled up with chips. 
| When through he will take a piece of dirty 


waste or rag and a stick, and pretend to wipe 
out the chips; then he will whack in the cen- 
ter. Of course there are some chips left and 
these get driven into the spindle so that they 
become immovable. 

Whenever a workman, who knows his busi- 
ness has occasion to remove the center he 
will plug up the hole so that no dirt or chips 
can get in, and before replacing the center 
he will carefully wipe it off and see that no 
dirt or chips are sticking to it. He will then 
varefully replace the center, and before driv- 
ing it home will feel to see if it wiggles or 
not. If it does, he will ascertain the cause 
and remove it. 

All of the centers in a shop ought to be 
turned to a gauge at the angle of 60°, and be 
hardened and tempered. Some workmen 
say that only the dead center should be 
hardened. To such let me say: set your 
tail stock over so as to turn a short taper, 
and use the lathe on such pieces for an hour; 
then look at your soft lve center, and I 
think you will be convinced that a little 
An- 
other reason for hardening is that when the 
center is seen to swing, it is a common prac- 


| tice to pick up a graver or hard tool and 


take off a little of the point to true (?) it, 


| thus destroying the correct angle. 


A cause for spoiled centers is the habit of 
many persons of turning up work without 
first properly drilling and reaming the cen- 
ters. When I was running a shop of my 


|own, I would either give a Scotch blessing 


to, or discharge, any one who would under- 
take to turn upa piece without first properly 
centering it, no matter how little they had 
to turn on it. It only takes a trifle of time 
to center work properly, and it saves ten 
times the cost by preserving the centers in- 
tact. 

When a lathe has a grinding attachment 
the center should be ground true and to 
gauge after hardening. 

I know that I have not done this subject 
full justice for the reason that a whole book 
could be written on it and still leave some- 
thing to be said, and yet the whole subject 
can be reduced to the following rule: ‘‘ Take 
good care of your centers; kecp them as the 
‘apple of your eye,’ if you expect to do 
good work.” 

In your last volume you illustrated several 
plans for tools to true up work on a face 
plate; I will give you one which I used 


/many years ago for that and other purposes, 


made on the same principle, but which can 
be constructed much cheaper than either of 
those you illustrated. 

The sketch (see page 7) shows a section 
view of the tool as used for testing centers in 
which A is a piece of iron about 8” long, 
and of the size of tool steel; Bisa piece of 
belt leather, and C isa 1g” washer. I drill 
a 16” hole through the iron about 1” from 
the end, place the washer ever it, and drill 
and tap three or four screw holes to fasten 
them together. Then punch a small hole 
about 4” through the leather, lay the washer 
over the leather, so that the holes are con- 
centric, and make and punch holes for the 
Then screw them all together in the 
manner shown. I use this with a piece of 
steel wire for an indicator, in the same 
manner as in the tools you have heretofore 
illustrated. If from long use the leather 
gets so worn that the indicator does not fit 
snugly, it is only a minute’s job to put in a 
new one, 

Now, if any one wants to test the truth of 
the sockets in their lathe spindles, let them 
first true up the live center; then rig an in- 
dicator with the head drilled and reamed as 


“iA 


screws. 
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shown in the sketch, bring the tool close up 
to the center as shown, and if the center runs 
true, the point of the indicator will stand 
still. Then remove the center and revolve it 
1, revolution in the socket, and repeat the 
test; if the socket is true the point will again 
stand still; if it does not you will know that 
it is necessary to mark the way the centers 
goin. I think that there are but few lathes 
which will stand this test. Try it on yours. 
Geo. B. Foore. 
Helena, Montana. 


Hinges in Split Pulleys, 
Editor American Machinist : 

In my few lines calling attention to Prof. 
Sweet’s idea of a Split Pulley, I stated that a 
pulley with a gap across its face was worth- 
less, and am asked by Prof. Sweet in your 
issue of Feb. 25th to give my reason for the 
statement, in order to make it of value to the 
designers of pulleys who are following his 
article on the subject. 
perhaps, too broad, for a pulley 
made after the drawing shown in 
your issue of January 21st would, 
undoubtediy, drive a machine. 

But I will say to the designers 
of pulleys, that the idea of a pulley 
is to transmit power for days, weeks 
and sometimes years, and that it 
is conceded, that the smoother the 
face of the pulley, the better will 
it its Of 


course, it is well to design a split 


accomplish purpose. 
pulley which is convenient to put 
on a shaft, but such a convenience 


should not be made at a sacrifice 





of the original intention 

Split pulleys as now made, often 
have, as Prof. Sweet says, an off- 
set, which I understand him 
admit as being bad, but nobody 
ever thought of designing this off- 


to 


set or its equivalent, which in our 
case is a gap across the face. The 
off-set of the present split pulley 
is the result of bad workmanship, or care- 
less handling, but never of design; while 
agap, which Prof. Sweet says is not any 
worse, but as bad, is a fault in design. 

In other words, he admits he designs a bad 
feature in his pulley which is present in every 


revolution, and only becomes a good feature 


when the pulley is to be taken down or put 


up; and he defends this design by implying 
that it is no worse to start with a bad failure 
and be sure of it than it is to run the risk of 


having a bad failure develop later. 


I never saw a pulley made after Professor 


Sweet’s plan, and, from what he says, I sup 


pose he never made one; but I have seen a 
pulley in which pins were used, and, because 
the shaft it was to go on was a little full, the 
When the 
pulley was placed on the shaft, two gaps 


pin holes were tiled out oval. 


were, of course, across the face, and after a 
very short time the belt wore out, and it was 
hard to tell, except by the rivets, which was 
the flesh and which was the hair side, the 


hair side having been run next the pulley at 
the start. 


One word more to those who are designing 


split pulleys. 


a pulley which are good for half an hour a 


year and bad for all the rest of the time. 
Wa. D. Forbes. 


An Incorrect Engineering Term, 


vitor American Machinist : 


Allow me to protest against the use of the 


expression ‘‘ Foot pounds of force” 
of your issue for February 25). 

Force has nothing to do with feet, or with 
any division or denomination of space, un- 
less combined with motion, And this com- 
bination becomes work. 


(on p. 5 


My statement was, | 





but no foot pounds of 
force. It is Tike 
‘‘square feet of 
length.” 

A. B. Coucu. 
Philadelphia. 


Not a New Reamer. 
Editor American Machinist : 

In your issue of February 1882, Geo. 
B. Foote, of Helena, Montana, writes of the 
taper-step reamer as something new. Please 
allow me to say that said reamer has been 
used in the machine shop of Colts Arms Co. 
for the past ten years. H. R. 

Hartford, Conn. 


on 


25, 


Steam Engine Economy. 
Editor American Machinist : 

Your correspondent, H. F. F., in your is- 
sue of February 4, has surprised me a little 
on reading his article. Instead of giving 
me any information, as requested, he pours 
down upon me a shower of sarcasm as 
though I had been attacking some private 
hobby theory of his own, which he attempts 
to defend by firing off his gun at me without 
knowing what it is loaded with. Fortunate- 
ly the load was light enough not to penetrate 


b b 


viz.: 1. Conductibility of the material of | 
which the cylinder is composed; The | 
steam coming in contact with surfaces colder 
than itself, or ratio of internal surfaces to 

volume of steam used; 3. Length of time the 

steam remains in contact with these surfaces. 

This loss from the first cause is reduced by 

covering the cylinder with non-conducting 

materials. The loss of heat from the second 

cause can be reduced as explained in my 

previous article on this subject by making | 
the cylinder of such proportions as to intro- 
duce the least amount of internal surface for 
a given volume of cylinder. 

Our friend H. F. F., objects to my sugges- | 
tion of making the stroke equal to two diame- | 
ters because, as I stated, this would only ap- | 
proximate toa minimum surface. I did this 
because it would not, generally, vary much 
from the minimum, and it would be very 
convenient in giving the sizes of engines, as 
for example, 14” x 28” instead of 14.27 x 27.54, | 
or 13.45 x 29.90, or some such fractional num 
ber. If, however, any one should wish to | 
take into account the small variations men- 
tioned, he can do so, without fear of infring- 
ing on a patent, ‘‘substantially as herein set 
forth.” 

As far as the condensing surface within 
the cylinder are concerned, I do not care 


9 
~ 


| 
| 


| 


perature, or he may insert thermometers and 
ascertain the difference in temperature. The 
effect here upon the coffee will be the same 
in kind if not in degree as the effect upon the 
steam in cylinders of different proportions. 
The loss of heat from the third cause can 
be reduced by increasing the rotative speed of 
the engine, not piston speed, necessarily. 
The efficiency of the engine will be increased 
in proportion, that all three of these means 
can be employed to prevent wasting the heat 


| contained in the steam. 


Now our friend proposes to reduce the 
condensing surface by cutting 14” off his 
14” x 28” engine, running 80 revolutions per 
minute, and making it a 14” x14” engine, 
running 160 revolutions per minute, thus 
keeping the power the same. By doing this 
he avails himself of the means at hand for 
reducing the loss of heat due to the third 
cause mentioned above. Why not at the 
same time reduce the loss of heat—due to the 


| . > . 
second cause—still further by making the 


cylinder 11.11’ x 22.22” (say 11'°x 22”)? 
For example: his 14” x 14” engine, running 
160 revolutions per minute uses 399 cubic 
feet of steam per minute, at mean pressure — 
the same, of course, as the 14’ x28” at 80 
revolutions—and 399 feet of steam 
come in contact with 1368 square feet of 


these 


. se | * . nm 
whether H. F. F.’s pistons are 41g inches or | cylinder surface. The 11.11’ x 22.22” en- 
415 feet deep, as long as the packing rings | gine, running 160 revolutions per minute, 


are put in properly—as near the edge as pos- 
sible, (seed, Fig. 1). That part of the surface 






































Do not put any features into 


my clothing, as the gun contained nothing 
but cotton wadding; but if the gun ‘‘ kicked” 
and hurt him very badly, so he needs some 
assistance, I will endeavor to comply with 


” 


his request (”) ‘‘ and assist him a little. 

Cylinder Condensation would, perhaps, 
have been a better title for my article of 
January 28. The subject of steam engine 
economy is so broad that it never can be ex- 
hausted, and the idea which I touched upon 
is merely one grain of sand on the beach. 
Our friend, F. F. Hemenway, has been 
discussing this subject to some extent in pre- 
vious issues of the AMERICAN MACHINIST, 
and thisalways will be an open field for en- 
gineers. As I stated before, there are s¢ 
many questions which come under the sub- 
ject of steam engine economy that no gen- 
eral rules can be given at all, but the engi- 
neer must be governed entirely by principles 


and surrounding circumstances. 
consider it good practice to see an engine in 
a district of the country where fuel is costly, 
built and running with the highest efficiency 
inreference to fuel economy. But we would 
consider it the height of folly to spend one 
dollar for the purpose of economizing fuel if 
the engine was to be sent to some of the 
northern lumber districts where special fur- 
naces are built at a cost of thousands of dol- 
lars, solely for the purpose of burning the 
refuse lumber. But I don’t propose to dis- 
cuss the subject of steam engine economy in 
general, hence I will return to the one factor 
of cylinder condensation, 

In the first place I did not propose ‘‘ to 
settle the question of cylinder condensation, 
I merely suggested how it may be reduced. 
As far as I know at present the loss of heat 
within the cylinder is due to three causes, 


We would | 


covered by the piston is inactive in drawing 
heat from the steam on the steam side, or 
giving heat to the steam on the exhaust side. 
A mere statement of this fact may be suffi- 
cient. 

In Fig. 1, a is the depth the cylinder 
heads extend into the cylinder, or the depth 
the steam enters between the cylinder head 
and side of the cylinder; ¢, the amount of 
clearance between piston and cylinder head; 
b, the distance of packing wings from edge 
of piston; S, x S,=S the stroke, and d the 
diameter of cylinder. Now, if our friend 
wishes to take all these into account—and it 
may be desirable to do so in some cases—then 
let him make 

= 2d+-4a-+ 4b—2e. 

If this does not suit his case, then let him 
‘modify the rule so it will suit. If the gen- 
cral principle is understood, then the rule can 
always be modified to suit particular cases. 
If he wishes to be still more particular, then 
the equation just given would have to be 
modified still further so as to take into ac- 
count the volume and surface of the piston 
rod, and the same of steam passages, which 
would complicate the equation very much. 
The principle is to make the total surface 
with which the steam comes in contact dur- 
ing one revolution, a minimum for the vol- 
ume of steam used per revolution of engine. 
Our friend can test this principle by a very 
simple experiment. Let him some morning 
at breakfast give orders to the waiter to bring 
him a cup of coffee in an ordinary pint tin 
cup, and at the same time to bring him an. 
other cup of coffee from the same coffee pot, 
in a tindish pan, previously well cleansed so 
as not to shock his delicacy, Now let him 


| notice which he relishes the more as to tem- | 


uses 399 cubic feet of steam per minute— 
same as before, of course, being the same 
power—and this comes in contact with 1292 
square feet of cylinder surface. This is 76 
square feet of surface per minute less than the 
14’ x14” engine. Is this not worth taking 
out when there is nothing of more import- 
ance than cylinder proportions to prevent it? 
In these calculations I have again neglected 
the clearance, etc. ,thus favoring the 14” x 14” 
engine, because if I had taken these into ac- 
count, there would be more than 76 square 
feet difference in favor of the 11.11” x 22.22” 
engine. It appears, then, ‘‘ that the relation 
of condensing surface to the volume of cyl- 
inder has ” « Uttle *‘ to do with the relation of 





horse power to condensing surface,” notwith- 
standing the contrary assertion of our friend. 

I have just been examining a circular of a 
| well-known engine. This circular, consid- 
ered as a brief treatise alone, of the steam 
engine, does credit toits authors. It appears, 


from this circular that semebody has had 
some experience in the very subject under 

I see that all engines built by 
| this company, and catalogued to run less 
| than 125 revolutions per minute, are propor- 
stroke equal to two di- 


| discussion. 


tioned as suggested 


lameter, As touching the subject of condens 





}ing surfaces, I will quote: 
| ‘*We explain further on, that the measure 
| of the economy of the engine alone is the num 
| ber of pounds of water which enfers itin the 
| shape of steam, per hour, for each horse power 
| developed. The actual water thus consumed 
| appears in three conditions: part is rejected 
/in the shape of exhaust steam; part suffers 
/wasteful condensation immediately upon 
striking the internal surfaces of the cylinder, 
}and part is condensed in the act of transform- 
ling its heat into work in giving motion to 
Of these three conditions the 
The first two 
| are losses, and it 1s the province of the engi- 


| the piston. 
| last 1s the only one of value. 
| 


| neer to detect, measure, and if possible, re- 
duce their amount. The theoretical economy 
of the last paragraph is the amount of water 
(steam) accounted for by the ‘indicator: 
namely, that exhausted and that whose heat 
'is converted into work. The steam lost 
internal condensation is not recognized by 
the indicator at all, and since no convenient 
i'means exist for its measurement, this in- 
sidious and often extravagant waste is not 
popularly understood or appreciated, It is 
really the difference between the water actu 
ally pumped into the boilers and that ac 
counted for by the indicator—provided the 
The amount of steam 


supply steam is dry. 
thus lost may vary from 15 to 50 per cent. 
of the whole, and even more. The princi 
pal causes of the loss are light loads, large 
cylinders, and low rotative speeds, and the 
remedy is the reverse,” 

Votre Amt, 
Providence, R, I. 
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Progress in Ocean Steamships. 





Before a steamship had crossed the Atlan- 
tic, it was asserted by many engineers that 
the larger part of the carrying capacity of a 
steam vessel would be taken up by coal when 
starting to cross the ocean. They were soon 
convinced of their error when steamships 
began regular voyages between the old and 
the new worlds. Steamships at first were 
built of small capacity, but, in course of 
time they were made larger, until an incon- 
venient and unprofitable size was reached in 
the Great The limit of engine 
power has apparently not been reached, nor 
has the limit of speed. 


Eastern. 


Great efforts are now 
being made in the direction of higher speed. 
Drawings are now being prepared in Wash- 
ington for some foreign engineers for the 
hull of a steel steamship, which is to be 400 
feet long and 60 feet beam, calculated to 
make the trip from New York to Liverpool 

‘in five or six days. 
engines of 15,000 power. 

| This is a bold departure from established 

| practice, and we await with particular in- 
terest the result of its application. 


indicated horse 


Preparations for Locomotive Building. 


The continued demand for more loco- 
motives has stimulated the building of new 


works especially for their production, beyond | 


any other precedent in the history of this | 
country. Hardly a week passes without the 
organization of a company to erect new 1o0co- 
works. The latest companies we 
have heard of at this writing are the Mc- 
Queen Locomotive Works, Schenectady, N. 
Y., for which $300,000 has been subseribed: 
a company for same purpose at Vincennes, | 


motive 


Ind., for which it is said $800,000 has been | 
subseribed, and the Fontaine Locomotive 
Company, which talks of building works at 
Indianapolis. In the course of a few months 
the works now building at Rome, N. Y., and 
Garfield (near Chicago), 11], will be ready for 
operation, of the old locomotive 
establishments putting up additional 
shops to enlarge their productive capacity; 
parties are about to start up the old loco- 
motive shops at Connellsville, Pa., and one 
large machinery establishment in Boston has 
been contemplating the building of loco- 
motives as soon as preparations can be made. | 
It is probable that the over 100,000 miles of | 
railroad in the United States will require 
more new locomotives, even in 
moderate business activity, than the old} 
works can supply; but it is not altogether im- | 


Some 
are 


seasons of 


probable that, with eight or nine more works | 


business may be overdone. 
a 


The Suecess of Failure. 


The fact that nothing in the world but 
success is counted generally gives the unsuc- 
cessful worker far less than strict justice. 
Contradictory as it may appear, what men call 
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success is usually made up largely of things 
that on the same authority are demonstrated 
failures. If, in the advancement of science, 
no efforts had been made except by those 
who have, popularly speaking, been success- 
ful, and who have accordingly received the 
credit, but little progress would have been 
made. The world is largely indebted to the 
success of failure, but draft that 
source is honored. 


no from 


Important details of science, great inven 


|tions or discoveries are usually revealed as 


the result of long and patient research. They 
stand as it were at the end of a long tunnel, 
from which many have assisted in removing 
the obstructions, while one—not necessarily 
the one who has done the most to clear away 
the rubbish—discovers the prize. But, who- 
ever hears of those who have assisted; the 
great army of unknown heroes? The quite 
important 
discoveries are made by the efforts of the 
single individual is a popular delusion, 

In nearly all great advances of science with 
which is coup’ed an individual name to the 
written chapter, which is all that is ordinarily 
known, might well be added a hundred chap- 


too-generally accepted idea that 


The vessel is to carry | 


| be the right one. 


ure, yet the unknown heroes of life will al- 
| ways largely outnumber the known heroes. 








ters that form a part of the complete whole, 
but in the record of which there is no interest. 
Not chapters of mistakes, in reality, but of pa- 
tient, intelligent research, that ended in what 
is thoughtlessly called failure, but the effect 
of which has been to make success probable, 
perhaps possible. 

To many great discoveries, to important 
inventions, is attached the name of some one 
who at the last, by adding a little to the 
knowledge rm aled by others, or by another 
hat had become crystallized 
fter years of labor—has cap- 
ie. The little lever that was 
yet lacking is added to the otherwise per- 
fected machine, and it assumes the quality of 
perfection, and he who has made the ninety- 
nine parts is swallowed up in the one who 
has made the single part. 

A large proportion of the knowledge that 
enters into material progress of any sort is 
negative its character. It in 
knowing that certain propositions cannot be 
demonstrated; just as in some mathematical 
problems correct conclusions are reached by 
showing the absurdity of other reasoning. 

The wise man does not spend his time in- 
vestigating in directions that have led others 
astray, but it by no means follows that he 
who has searched in these directions is a fool, 
or that he is not as worthy of credit as he 
who, avoiding the course which he sees has 


—knowled, 
and availab 
tured the w 


in consists 


| led astray, pursues another which chances to 


The difficulty is that the 
popular verdict only reaches as far as suc- 
cess. Beginning at the wrong end, it stops 
short of reaching that which forms a part 
of success, as being essential to it; that is, 
successful failure. 

It falls to the lot of few original workers 
in any direction to follow their work to com- 


| plete success, and such as are privileged to 


do so are usually impressed with the fact that 
alarge part, and some of the most important, 


of their work has been in proving errors—|,. : 2 
| tice of this verdict of censure and how fully 
| it meets public approval, but we forbear. We 


that is, in finding out where they were wrong. 
In searching for anything, to know where it | 
is not, is sometimes almost equivalent to | 
The mission of the un- | 


kno~ving where it is. 
successful man is to find out where it is not. 

After all, success is mainly made up of 
failures, either our own or others. But all 
the philosophy in the world will never make | 
failure popular. It can’t be patented, or 
bought and sold. It is sometimes beyond 
velue, but it never has any commereial value. 
It has to be contributed to the general fund | 


to be available. 


But little is known of the heroism of fail- 


in operation, and a lull in railroad traffic, the | 





There are few who would not elect to belong 
| to the latter class. Failing in this it may be 
consoling to reflect that all is not success that 
| is called so, nor is all failure that is not called 
| success, Failure—sometimes oft - repeated 
| failure—is absolutely a part of success, anc 
in this world the man who demonstrates the 
| direction in which success does not lie, often 


does more to aidin the solution of an import- 
ant problem than he who finally demonstrates 
exactly where it lies. 


es 


Promoting Manufactures, 


Brazil, Il}., is one of the public-spirited 
towns of the West. The citizens, appreciat- 
ing the value of manufacturing establish- 
ments located in their midst, have made up 
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most cases the people of a small town ad- 
vance their own material interests, by such 
gratuities, to a greater extent than the money 
value of the contribution. ‘lhe plan is not 
open to the objections urged against exemp- 
tion from taxes during a term of years. It 
affords the most acceptable aid at the right 
time, and almost always proves successful to 
both parties. 
=> 


Responsibility of Owners of Large Build- 
ings. 

The verdict of the coroner’s jury in the 
case of the fire which destroyed the World 
building in New York, Jan. 31, and by which 
six persons lost their lives, censures O. B. 
Potter, the owner of the building, in several 
particulars. We quote from that verdict: 

We find that the fire originated from an 
overtaxed flue near the front wall of the 
Nassau Street entrance; further, that the flue 
was improperly constructed and defective 
from age and the recess or chase in the wall, 
cut in close proximity to the flue after the 
completion of the building, which caused a 
fracture in the west wall of said wall; the 
elevator shaft, which had recently been 
erected near this flue, or opposite to it, being 
the most efficient agent in distributing the 
flames through the whole building, and we 
censure the owner of the building, O. B. 
Potter, his agent or employees, for neglect- 
ing to apply to the Department of Buildings 
for the proper permit for repairs or alter- 
ations, which would have caused an inspec- 
tion of the premises by an officer of the de- 
partment, and might have led to the dis- 
covery of the imperfections in question caus- 
ing the disaster and the deplorable loss of 
life. 

That the jury condemn the practice of 


| dividing large buildings into smal] offices by 


wooden partitions. 

We recommend that, when practicable, the 
stairs and elevators be built remote from 
each other, and inclosed with fire-proof ma- 
terials. 

Perhaps it would be the proper thing for 
us to dwell at length upon the manifest jus- 


question whether the censure is worth any- 
thing in the way of providing more efficient 
safeguards against loss of life from similar 
causes in the future, and whether the indi- 
vidual censured will be visited with any 
more forcible condemnation for his neglect of 


the most necessary precautions. The public 


| has, within a few months, been treated to sev- 


eral scathing coroner’s verdicts upon the 
causes of appalling calamities, but we have 
yet to hear of any punishment being meted 
out to the individual in any case of the kind 
upon whom the greatest responsibility rested. 


| After some terrible railroad accident, where 


the managers of the road are conclusively 
shown to be mainly responsible, some hum- 
ble employe, who is proved to have been less 
alert than he should have been, is brought to 


| the bar of justice under indictment for man- 


slaugnter. But who ever saw the superin- 


|tendent of the road arraigned for the same 


crime before the same tribunal? Coroners’ 
juries and public opinion may point out the 
chief culprit with unerring accuracy, but 
what need he care if it leads to no further 
adverse action? The qualms of conscience in 
such cases are apt to be too mild to cause loss 
of sleep or appetite, when safety from the 


} avenging arm of the law is insured. 


a purse of $15,000 as a donation to the par- | 


ties who are about to erect a rolling mill at 
that place. doubt that 
Brazil is destined to become a large and 
flourishing town. 


There can be no 
Whenever the people of a 
neighborhood are willing to put their hands 
in their pockets and help forward, by liberal 
contributions, new industrial enterprises that 
will give employment to scores and hundreds 
of workmen, the substantial progress of all 
kinds of legitimate business in that locality 
may safely be predicted. Examples of this 
kind are not rare in the West, and to them 
may be attributed, in no small degree, the 
rapid growth and prospevity of many towns 
The location of a manufacturing establish- 
ment is often determined by donations of 
a site, buildings, building material, coal, 
water power, or money by the citizens, In 





Experience seems to teach that while.own- 
ers of buildings may be compelled to provide 
for safety against loss of life by fire they are 
not subject to any severe punishment for ne- 
glect to do so whatever disaster may happeu. 
It therefore behooves tenants in buildings to 
provide as far as possible for their own safe 
ty from accidents caused by fires. 


— -—=- 
At a recent monthly meeting of the En- 
gineers’ Club of Cleveland, Ohio, the vice 
president of the club, J. F. Holloway, who 
is also one of the managers of the American 
Society of Mechanical Engineers, presented 
a memorial relating to the death of Alexan 
der L. Holley, which is so beautiful and so 
appropriate that we regret that our space will 
not permit its transfer bodily to our columns. 
We present a portion below: 
There is one aspect of his life and mission 
I think I may call it a mission—about 
which I would gladly speak, and that is the 
rare combination there was in him, of the 
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science of the 
edge of the workman, and the courtliness of 


savant, the practical knowl- transportation? A. Generally speaking, the use of 
sawdust for this purpose is objectionable on ac- 
count of moisture. It would probably answer 
tolerably well if thoroughly kiln-dried, in which 
pied the later years of his life in bringing case there would not be much difference between 
about a new and a era of age i different kinds. 
between science ant yractice in others. . : . 
Standing as he did, the sae of anyone in the (S1) A. M. N Philadelphia, Pa., 
ranks of either, he made himself the con- ! your illustration of the balanced Allen valve you 
necting link between men whose lives had_ tell us how the valve is balanced. Will you tell us 
been passed among books only, and the man | &ne thing more ; that is, how much it is balanced ¥ 
of practice, who picked his uncert: iin way In other words, what area do the strips enclose? 
over hard and flinty roads, with patient toil 4. We 
and trial. It was his mission to bring the to the extent of the area of the exhaust cavity in 
scientific man out from the libraries, colleges the valve, and, in addition to this, from one-third 
and the laboratories, into the smoke and_ to the whole of the area of one of the steam ports. 
grime of the world’s workshop. On_ the F. B., Fall River, Mass., asks: 
other hand, st anding beside his fellow work- Will you tell me of a solution that will silver brass ? 
men in the mine, the furnace, and the work- A, Cut into fine pieces 100 grains of silver, and put 
shop, he told them that by study, b y investi- in an earthen vessel with 4 drachms of nitric acid. 

gation, and byi nterviews with a of science Set the vessel in a kettle of warm water until the 
they could find many a clue to the difficulties ts. Mencived than ath Ge oth or eater aad 6 
that beset them from day to day. He told 2 


the gentleman. Not content with possessing 
these rare qualifications in himself, he occu- 


writes: 


believe the practice is to relieve these valves 


(82) S. 


silver 


ld nl to the lal teaspoonful of salt. Afterit has settled drain off 
> IY y r > x 

them if they woul take : ~~ ss roe” a, the water, add more water, and repeat the set- 
atory W ith their trou ae See ae ~ tling and draining off as long as there is any 


als that the man of science would, by ways 
of his own, hunt and drive out the demons 
that so troubled and baffled them in the fur- 

nace, the forge, and the foundry, and in the 


acid taste to the water. Finally add one pint of 
water and four scruples of cyanide of potassium. 
Thoroughly clean the articles to be silvered, put a 
piece of zine about 2’’x1” and 3-16’ thick in the 


: roce y they so . ; ; 
" bot ‘eng Cage e yee of prac- solution, and immerse the piece to be silvered, let- 
Fo Some ever " distrustful of sc "ae nce, ting it rest on the zinc. Remove andgvipe dry, and 


repeat until the plating is as thick as you wish. 


taking the advice of a fellow workman, took 


his ores and his metals to the laboratory The piece will need to be left in about half a minute 
Ss Ss ¢ Ss al y; ee : 
where the man of science calcined them, | © h time. 
triturated them, and sublimated them ; he (83) A. S. . Conshohocken, Pa., writes: 
bathed them in acids, dried them in alkalis, we haye two engines, of which No. 1 ig a 28/’x48” 


and, melting them in crucibles, brought out 
a tiny button of metal, and a folio of pro- 
foundly written formulas, replete with figures 
which divided a unit into ten thousand parts. 
Out of all this, by comparing the results 
the workman 


running at two speeds, viz., 52 and 62 revolutions ; 
No. 2 is a 25x48’, running at 42 revolutions. The 
main steam pipe is 12’ toa T, from which it is re- 
duced to 8” leading to engine No. 1, and after leav- 
ing the throttle to 6’ before entering the steam 


without understanding them, chest. The pipe leading to engine No. 2 is reduced 
saw that the more he had of some things and to 51”. There is a steam gauge at engine No. 1 


the less he had of others, the better would be 
his iron and his steel], and in the end he had 
a higher regard for science and a greater re- 
spect for the man of books; while, on the 
other hand, the college professor, wandering 
among the mills, furnaces and workshops, cindin ues eck agncdcus. & talker one wuld 
was struck with the ingenuity and good ,,, toruna9” pipe from T to engine No. 1, and a 
sense displ: iyed by the e ngineer ’ ‘and thought 7” or 74" pipe to No. 2, without any reduction in 
the more highly of him. size between T and steam chests. The 6’ pipe is 
altogether too small, but it would not be wise to 
conclude that all the trouble is in the size of pipe. 
Our advice would be that you have an indicator 
applied to your engine by a competent man, who 
will be able to locate the difficulty without trouble. 


which varies 6 or 8 pounds while the engine is run- 
No. 1 engine does not seem to do the work 
We cannot tell the cause unless the 
steam pipe is too small. Please give us an opinion 
through your paper? The arrangement of your 


ning. 
it ought to do. 


9 es - 

The little volume by T. P. 
titled ‘‘ Lectures in a Workshop, 
our columns a short time since, we should 
have said is sold by the author, 142 Green- 


Pemberton, en- 


* noticed in 




















wich Street, New York, at $1 a copy, post, 
paid. ECIALS. 
és Da ee 
nN Transient advertisements 50 cts. a line for 
VEST IONS ¢ . NSWERS. each insertion under this head. About seren 
‘ words make a line. Should be received Wed- 
ve nesday morning. 
aN a ee 





Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 
James W. See, Consulting Engineer, Hamilton, O. 
Presses and Dies. Ayar Mach. Works, Salem, N. J. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 


correctly, and according to common sense Alfred Wilkinson, Expert Poste of Steam Engines 
methods. and Boilers, 123 N. 4th St., Phila. 
Latest and best books on Steam Engineering. 


Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 
List of Machinists in U. S. and Canada; just com- 
piled. Price $10. A. C. Farley & Co., Philadelphia. 
Foot Power Machinery. for works shop use, sent on 
1882. trialif desired. W. F. & John Barnes, Rockford, Il. 
© . a ee _| ‘To stop leaks in Boiler Tubes use Quinn’s Pat- 
(74) J. W. B., Hartford, says they | ent Ferules. Address, §. M. Co., South Newmarket, 
have a boiler with a grate surface 3 feet each way, | N. H.” 
and asks: According as grate surface is calculated, Wanted—A good specialty to manufac oare on 


: 2 4 ee Pee io Pe corny or contracts for staple articles. 8S. McHEN- 
what would be the grate surface of this boiler Machine Shop, 927 Filbert street, Philadelphia, 


(73) O. C. H., Wilkesbarre, Pa., asks for 
a rule for calculating the horse power of engines? 
A. See answer to Question 72, in issue of March 4, 


Conn., 


A, Nine square feet. dR 
(75) J. Bergen Point, N. J., asks: Is For Sale—A valuable patent on a Door Butt, by 
which a door can be adjusted any way you wish 
there a railroad signal in use in which the wheels For partic ulars address, C. H. B,, Post Office box 
strike an arm alongside the track, by which means is Holyoke, Mass. 
a gong is rung in the switch house’? 4. Signals are ‘How to Keep Boilers Clean,” and other useful 
aaa ition for steam users and engineers. Book 


operated substantially as you describe 

(76) J. Y. Y., Waterbury, Conn., 
Will you please tell me what constitutes a double 
ten thread? A. If we were told to cut a double 
ten thread, we should cut a double thread of 1-10 


sent free by the publisher, Jas. F. Hotchkiss, 


John Street, N. 

Russell & Seaton rs, Wax Process for making out 
line engravings. Specimens each week in the 
AMERICAN MacuiNnist. Wealso do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 


84 


asks: 


pitch. At the same time we should think the in Place, “ae York. | 
cieieetailin YF EP RPS » job were 1 GAoae ‘* Slide Valve Gears,” by Hugo Bilgram, publis hed 
structions in reference to the job were not very ex by E. Claxton & Co., Phila., describes the easiest 


plicit. method known for correctly proportioning slide 


~~ : r Mort : r valves, link-moti é sut-off gears; price, $1.00. 
(77) G. S. W., Elyria, Ohio, asks: 1. Will) * ilves, link-motions and cut-off gears; price, $1 
Payee iece of los » raise a steel b: : “Useful Information for Steam Users.’ A 100- 
& small POLS. © loadaton base Jee eel all vias page Jilustrated Pamphlet. Contains interesting 
inches, and if so how heavy a ball will it raise? data on the care and management of Steam Boilers, 
A, We should say it would not raise it. 2. Is there and rules for engineers and firemen. Engineers 
+ Pn eee vm "e $ armie Yn Pop Of 
anvthing that. if placed between the loadstone ar everywhere should have this work. Sent for 25 
anything that ep a ‘ : , ; a Is one and cents in P.O. Stamps. The J. N. Mills Publishing 
magnet, will cut off the attraction? A. No. Co., 165 Broadway, N. Y 


(78) H. J., London, Ontario, asks: Do you | The Universal Calculator—A novel labor-saving 
: 5 : m, machine for solving questions in arithmetic and 
think a 3-ton fly wheel too large for an engine with mensuration without mental labor. The most 


tedious problems solved in less than half a minute. 
Invaluable to engineers, mechanics, and business 


, to run at 100 revolutions, 
The 


with 
wheel is nine feet 


a cylinder 16’’x24 
60 pounds boiler pressure. 


$ " . men. Sent freefor$1. Send forcircular. Address 

diameter, and the motion of the engine should be W. H. Wythe, Red Bank, N. J. 
very regular? A. No. The J. N. Mills Publishing Co., 165 Broadway, N. 
- r > aaa van ‘ ’ _ Y., publishers of Steam Users’ Business Directories 
(79) J. W. B., Hartford, Conn., writes: for the New England States, 1*80, New York and 


1881, have in course of 


PENNSYLVANIA 


New Jersey, 
edition for 


preparation their 


I claim the left-hand end of a lathe is the end upon 
and OHIO for 1882 


whic h the head stock = situated. Am I right! Intending subscribers or advertisers for above work 
A, We should call the left-hand end the one near- please address us early for Clrcular and prospectus. 
est our left hana as we were working at it, so The Student’s Illustrated Guide to Practical 
that, generally speaking, we should say you were Draughting. Price, $1 00 Lectures in a Work- 
right shop, With an appe ndix conti vin: ig famous papers 
eunindd by Sir Joseph Whitworth on * Plane Metallic Sur 
(80) C. and W., Portsmouth, N. H., ask; faces,‘ Uniform System of Screw Threads,” ete. 
; an P . . ’ Price, $1.00 Either work sent on receipt of price 
Wiil you tel! us what kind of sawdust is the best in on applieation to the author, T. P. Pemberton, 142 


which to pack finished work of iron and steel fop Greenwich Street (P. O. box 30 New York 
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* Patent Binder” years. Weare also filling large orders from railroad 


shops West and Southwest direct 


for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. We can furnish 
Volume 3 of the AMERICAN MACHINIST, containing 


The property of the Orange, Mass., Iron Foundry 


the full 52 issues of 1880, neatly bound in cloth, Company, Rodney Hunt, President, valued at about 
ready to ship by express, for four dollars. Unbound, $30,000 all il eee 5 he Sndnen Mee 
three dollars. AwericaNn MACHINIST PUBLISHING Co., | 79, and owned equally by the Kodney Hun 
96 Fulton Street, New York. Company and members of the sewing machine 

Ealy’s “Blue Book,’’—Special classified list of company, has been sold to the New Home Sewing 


Machinists, Machinery, Railway, Engine and Boiler 
Makers supplies, etc., with financial standing and 
paying qualities of all dealers and manufacturers 
Much more convenient and reliable than any other 
work of the kind published. We also furnish full 
detailed written reports. Price $30 to July 1, 1882. 
The Joun W. Eaty Company, 51 Chambers street, 
New York or 79 Dearborn street, Chicago, Ill. 


Machine 
in connection 


Company. A new foundry will be erected 
with the new shops of the Rodney 
Hunt Company, recently burned out, 

M. & W. H. Nixon, paper manufacturers of Phila- 
delphia, are having built for their works at Manay- 
unk,under the supervision of Alfred Wilkinson,con- 


_ ‘Extracts from Chordal’s Letters,” the most sulting engineer, a 600 H. P. Corliss condensing en- 
interesting mechanical book published, A great oi... & H. Barnett, of the Black Di: 1 Fil 

variety of mechanical and business topics treated | FN©. \- & M. barnett, of the Blac famond Pie 
in a wise and witty way that will be instructive to Works, Philadelphia, contemplate enlarging tbeir 


old and young mechanics, and interesting to every- works, and have ordered therefor a 250 H. P. Cor- 
body. Asmany as 150 copies have been soldin a liss engine and additional boilers. also to be bui 
single shop. Over 40 Humorous illustrations; 320 ™ = and additional boilers, also to be built 


nnder the supervision of the same engineer. 

William H. Tolhurst, N. Y., who has for 
many years been ged the manufacture of 
laundry and experimental machinery, shafting, 
hangers, pulleys, &c., has hisnew shop about ready 
to occupy. He will take the oceasion afforded by 
the increased room in his new building to add more 
tools and machinery to enable him to keep along 
with his constantly increasing 
& Phillips, Newark. N. J., 
the new plant. 

Watts, Campbell & Co., Newark, N.J., are just 
completing a new boring and turning mill for Me- 
Intosh, Hemphill & Co., Pittsburgh, so large that a 
special building had to be constructed in which to 
erect it. It will bore, turn and keyseat pulleys up 
to 16 feet in diameter. The stanchions are made 
movable, by which means a wheel 30 feet in diam- 
eter and 12 feet face can be turned. This firm have 
also completed one of their Corliss engines for the 
Pennsylvania Steel Company ’ diameter and 48” 
to be run at 100 revolutions. The fly wheel 

is 26 feet in diameter, and weighs 40 tons. The rim 
isturned. Twenty-two engines are now under way 
|in this establishment, with cylinders ranging from 
| 12 to 32 inches in diameter. They are also building 
a lathe 13 feet swing for John Roebling Sons’ Man- 
ufacturing Company, Trenton, N. J., and a planer, 

146 teet by 4% feet, for MeIntosh, Hemphill & Co. 

| These tools are according to patterns made by 
Watts, ( 


Price, $1.50 per copy, by mail, to 
AMERICAN MACHINIST PUBLISHING Co., 
New York 


pages, 12 mo. 
any address. Pia 
96 Fulton St., TOY; 


engi in 











Knoxville, 
tory. 





business. 
furnish the 


Hewes 


engine for 


Tenn., is to have a new car spring fac- 


Warner & Swazey, Cleveland, Ohio, 
their capacity to make machine tools. 


are doubling 


Pittsburgh parties intend to start up the old Na- 
tional Locomotive Works at Connellsville, Pa. | 
Vincennes, Ind., has subscribed $300,000 for the 
establishment of locomotive works at that place. 

The Pittsburgh Locomotive Works are being en- 
larged by a new shop 125 by 75 feet, two stories 
high. 


32 
stroke, 
machine and boiler 


making an addition to 


Anderson & Porter, foundry, 
works, Allegheny, Pa., are 
their foundry. 

+ - 2 

L. J. Knowles & Brother, Worcester, Mass., pro 
pose to erect a new loom-making shop 500 feet long 
in the Spring. 

James Hunter 
soon erect a 


machine shop. 


& Son, North Adams, Mass., will 


new building as an addition to their : 
‘ampbell & Co. for their own use. 


The plans are perfected for the new works of the 
Northwestern Horse Nail Company, at 


The shops of the Lake Erie & Wheeling Railroad 


will be located at Wellington, Ohio, the citizens Brighton, 


having subscsibed 600,008. | Hl., and it is expected that the establishment will 
be in running order by July 1. The buildings are 


The Newburgh Wire Millat Cuyahoga F; i eee : 
¢ € gh ire Millat Cuyahoga Falls, Ohio, to be of brick, will cover about 75,000 square feet 


now employs 1,400 hands, who work up not less > one walnne too) ituated tof 
z of gro a, and are to be situated so as x é 
than 1,000 tons of iron per day. 1" : = — pig - 
, hollow square. The two large buildings will be 
Brown, Bonnell & Co., Youngstown, Ohio, are | 80x350 feet, the buildings connected thereto will be 


about to establish a chain-making department in 
connection with their iron mills. 


80x86 feet, leaving a yard 


with the ¢. C 


160x186 feet, and side 
tracks connecting A. and P.C. & St. 
Louis Railways, and the stock-yards’ tracks will be 
so arranged that the iron will be received at one 
| corner of the square and the nails delivered at the 
other. A new 75-horse power engine, 
battery of boilers of 100°_horse 
cluding 10) forging 
finishing machines, will added. Two hundred 
and fifty men will be given employment, and the 
capacity of these immense works will be from 2,000 


Car works will probably be established at Peter 
boro, Canada, Mr. Cox of that place offering to sub 
scribe one-tenth of the capital stock. 

The old locomotive works in New Haven, oppo- as well as a 
Pa., which have lain idle for 
several years, are expected to restart in the near 
future. 


five 


RO to 


power each, in- 
machines and 5) to 60 


site Connellsville, 
be 


The United States Patents Company, 272 Purchase 


Street, Boston, Mass., are fitting up extensive works o* . , : 
; : : to 2,500 tons of manufactured nails per annum. 
at Salem, Mass. (formerly the Atlantic Car Works), 


Industrial World. 


for the manufacture of the Compound Tubular : : 
nage — & Hobson, Lp cssomgant miei of agricultural 
‘ : implements, opened their new factory at Berge 
The Athol Mills Company, of Athol, Mass., has Point, N. J he i : : ps 
been incorporated, with $30,000 capital t ak — oe eee ee ee 
ee por: , $30, capital to make | invited guests on the anniversary Of Washington's 


cotton and woolen goods. Willis Phelps is Presi- 
dent, H. W. Phelps, Treasurer, and 8. P. Bailey, W. 
D. Smith and A. G. Burnett, 


birthday. Their factory occupies both sides of the 
street to a depth of 50 feet, and for several hun 
| dred feet in length. Only a part of their machinery 
isin place, but the rest is fast being arranged. A 
20’’x48” engine from the works of Watts, Campbell 
& Co., of Newark, N. J., furnishes the power, turn- 
jing an 18 ft. fly-wheel pulley with 4 foot face, 70 
times per minute ; the power being taken from this 


Directors 

Me Mahon & Carver, machinists, Worcester, Mass.. 
are to build a new shop 100 feet long, 40 feet wide, 
high. Their present quarters are 
wholly inadequate for their business, and the new 
shop will be erected as soon as the weather will 


and one story 


permit. | wheel with a belt to a second shait from which it 
The Ross Valve Company, of Troy. N. Y., has | is distributed to the different buildings. The Edi- 
been incorporated with the following trustees; | 800 Electric Light Co., have a dynamo machine in 
George Ross, Henry A. Merritt, Theodore A. Clax | place and a number of lights up, while in the ma- 
ton, R. H. McClellan and Fergus Dodds, The com- | Chine shop, blacksmith shop, and wood working 
pany will manufacture the Ross Fluid Pressure Re- | Shop, are tools from the most prominent builders. 
ducer. Carr & Hobson entertained their guests most hos- 
Flynn & Emerich, Baltimore, Md., have nearly pitably, the festivities closing with patriotic 
completed, for the Powhatan Cotton Factory, one speeches and songs appropriate to the day. 


of their patent improved “ Cut-off’ steam engines, We are indebted to Walter Draper, now the lead- 
100 horse power. They have orders sufficient to |'™% hardware merchant of Mandan, Dakota, fora 
keep a full force constantly employed at their | COPY Of the Mandan Pioneer, and some facts regard- 
works.— Baltimore Journal of Commerce. ing the growth and prospects of that city. The 

The largest locomotive in the United States is town has the double advantage of location on the 


Northern Pacific Railroad and the Missouri River. 


now building at Sacramento, Cal. It will weigh, | ~° : 

exclusive of tender, about sixty tons. When fully Phe ralinasG company now bass round house and 
equipped with tender, fuel and water, its entire machine shops employing forty to fifty hands, and 
weight will be about ninety tons. The ordinary Comey = - ove er pear Tae Da- 
locomotive weighs from forty to fifty tons , kota Coal Mining and Fuel ( ompany has been 
; ; ; : : organized to mine ona large seale the coal or lig- 
Ata meeting held in Schenectady, N. Y., Feb. 13, nite that underlies the town and vicinity, and ma- 
cae sch gH pcreioe? McQueen Locomotive chinery is now being purchased. This coal can 
te Ss Was oe ed . $300,000, and trustees were | pe bought at $2.50 per ton on cars at the mines. 
Sauer dane th aaeet eas Phey elected | ‘phere is no difficulty in burning it in ordinary 

1arles Stanfor resident ; ¢ ye Remer, Sec : 
sr a ORG STCHGONS ; <. A. De Remer, Sec- | stoves, if the grate bars are not too wide apart, 
retary ; T. W. McCamus, Treasurer. and the furnace sufficiently large.  Lignite is 
: } burned under the stationary boiler at the Fargo 
W. P. Davis, North Bloomfield, N. Y., writes us: shops, and the foreman and engineer state that 14 
We are still working night and day, and are behind tons =! lignite is the equivalent of one ton of ordi- 
. é tuminous coal. The lignite should be kept 
somewhat. Have 26 mac *s nearly ready Th’ Aw. ay ee 
mA ren aye mat hine: nearly ready for under cover, as it crumbles whe ‘n exposed to frost. 
shipment, all sold. Iam receiving orders from San A pile of straw is recommended as a good cheap 
Francisco, Denver, St. Louis, Baltimore and othe pt pe lhe freight receipts of Mandan railroad 
‘ : station were half a million dollars during 1881 
a) ts ’ y *paper Pant : ? f 
points through your paper. Buildings to the amount of $150,000 are contem. 
E. Gould & Eberhardt, Newark, N. J., write us: )) ated in the town for 1882. Outside of the railroad 
ae , 4 shake doaap ecg ’ * shops there appear to be no machine shops of any 
We are continually receiving flattering letters kind as yet in Mandan. <A loud callis uttered for 
from our customers regarding our tools and their Eastern young girls and widows to come West, 


marry the Mandan young men,and grow up with the 
country From all accounts it appears to be a 
country worth growing up with 


good qualities, and not a few come from the E 


ern States, where we have sent 


ast 


many tools of late 
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Machinists’ and Engineers’ Supplies. 


New York, Feb. 23, 1882. 

The supply market continues active, but most of 
the business tran acted is done in small orders and 
a great many of them. The manufacturers are all 
= busy, and complain in some instances that 
they have no time in which to dévelop and bring 
out new tools and devices. 

Wrought Iron Pipe can be readily obtained in 
any desired quantities at prices last quoted. 

The Ashland Emery Co., Perth Amboy, 
have issued the following circular: 


“It is unfortunate that the grades of the different | 


manufacturers of Emery in this country, are not 


more uniform. 
from new customers that 


emery is soft. 


investigation. we invariably find that the grade | 
was finer than the corresponding number of 
other manufacturers which had been in use 


We grade similarly tothe English manufacturers.” 

The Empire Portable Forge Co., Cohoes, N. Y., 
have just issued a new price list and discount 
sheet, in which they announce that they are making 
the patterns for a New Large Stationary Forge for 
blacksmiths. This forge is to be made of heavy 
cast iron plates and angle iron. The fire pan is to 
be 44’’x54’’, and 9’ deep and about 2 feet high, the 
same as ordinary brick forges. Its location oan be 
changed as readily as a portable forge, and appli- 
cable to either power or hand blowers. 


> Re 
Iron and Metal Review. 


The dullness which has characterized the Pig Iron 
market for the past three or four weeks continues 
without essential change. The consumption is 
still enormous but buyers are still convinced that 
easier prices will prevail as soon as the spring trade 
is fully opened, hence they only order what is 
wanted for immediate use. Dealers are willing to 
offer greater inducements to buyers than was pos 
sible a few weeks ago. We quote prices as follows: 
Foundry No. 1 at $26 to $27: Foundry No. 2 X, $24to 
$25: Gray Forge, $22.50 to $23. 
The market for Foreign Iron continues slow, 
and there has been a perceptable falling off in ship- 
ments. Although large lots could be bought at 
considerably less than quotations, yet prices rule 
about the same as last reported, as follows: 

Coltness, $27. to $28; Summerlee, $% aT Glengar- 
nock, $25.50 to $26: Ge irtsherrie at $26.! 50; Carnbroe, 
$25 ; Eglinton, $23.75 to $24.50. 

Wrought Iron Scrs up is rather quiet at $31 to $32. 
Merchants’ Bars are active at 3c. at stores and 2.9¢. 
at the mills. 

Steel and Tron rails nominal. Prices unchanged. 
Old rails dull at $30 for Tee’s, and $31.50 for Double 
heads. 

The 
changed. 
Banca Tin, 
We. to klge.; 
Western, 54e 
55<c. to 584c. 
to 15e 











market for Copper is dull and prices un- 
We quote Lake Superior at 19c. to 19\Ke. 
W3ec. to Wlée.: Straits and Malacca, 
Australian and Billiton, 25c velter 

to 6c.; Refined, 8c. to 8\4c. ‘ eae 
Lead, BIge. to 5c. Antimony, 134. 


——>—WANTE D= 


* Situation and Help” Advertisements, 30 cents a 
line, each insertion. About seven words make a line. 
Should be received Thursday morning. 


Pattern Maker Wanted—A good workman, if 
a steady and reliable man, can find a good situa- 
tion with the Concord Axle Co., Fisherville, N. H. 

Wanted—A foreman to take charge of a large 
machine shop occupied with heavy work, and em- 
ploying about two hundred hands. Address, with 
references, Shumway, Burgess & Co., Chicago, Il. 

Wanted—An Englishman of 17 years’ experience 
requires a situation as manager or foreman, where 
a thoroughly practical knowledge of general ma- 
chinery is indispensable. Address A. B., Engineer, 
Post Office, Providence, R. I. 

Wanted—A good latheman to take charge of ten 
lathes, doing Portable Engine work. None but 
thorough, good lathemen need apply. Address, giv- 
ing age, experience, class of work most accustomed 
to, and wages wanted. T. M. NaGue, Erie, Pa. 

A first-class machinery man is open for an engage- 
ment. Has large experience as salesman, buyer, 
correspondent or manager, and can fill any or all 
of above positions. Unquestionable references, 
Correspondence is solicited from any in want of a 
reliable man in the machinery business. Address 
Box 15, AMERICAN MACHINIST. 








Wanted—The address of responsible parties de- 


sirous of manufacturing a first class Automatic Cut 
Off Engine, 
York. 


HRADLEYS CUSHIONED HAMMER 


Address, Joun H. Buakr, Batavia, New 





da 





BRADLEY & COMPANY 





TO INVENTORS, 


We will pay two thousand five hundred ($2,500) dol- 
lars fora practical and inexpensive arrangement of 
locomotive fire boxes, to burn Brown coai oF Lig- 
nite of following properties: A specific gravity 
1.33, ash 6.565 per cent. sulphur 2.88 per ce nt., hy- 
dro-carbons, hydrogen and oxygen 90,555 per cent. 
Its yie is 644 to 7 feet to the pound 
AUSTIN & CENTRAL TEXAS COAL 
Austin, 


qmmnaasTER MACHINE SCREW CO. 
Jinnah 


Ai AN 
it LIBERTY St NEW YORK 


MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 


CO., 
Texas. 








“The Only Pertect™ 
BUFFALO 
PORTABLE 
FORGES. 
The Lightest, 


Strongest,most 
durable, easiest 





is Gayl 


We sometimes have had complaints | 
Upon | 





working, and 
in every way 


The Bast Portable 
Forge Made. 
BUFFALO 
FORGE CO. 


Boffaio, YY. 





and STATIONARY 
ENCINES 
And BOILERS. 


5 to 25H. P. Parts duplicate 
and interchangeable, specially 
adapted to run Electric Light 
Machinery. Send for Circular. 
SKINNER & WOOD, Erie. tha 


Pan WIRE 


by compression or swaging COLD, Ma- 
chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsburgh, 

Pa. For machines or information, address 


S. W. GOODYEAR, 
WATERBURY, 








FOR REDUCING 
AND POINTING 


CONN, 


° 





SHEFFIELD GRATE BAR, 


FOR ALL KINDS OF FUEL. 
SEND FOR CIRCULAR. 
FRANK H. POND, 

709 MARKET STREET, ST. LOUIS, 
130 W. SECOND ST., CINCINNATI, O. 
FORMERL\ 


COOKE & CO., CooKE & Bras, 

Dealers in MACHINERY AND SUPPLIES. 

Cortlandt Street, New York, 
AGENTS FOR 
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The Waters Pertect Gavernor, 


Having Adjustable Speed, Automatic Safety 
Stop, —. s Lever, and Solid Composi- 
tion Valves and Seats. 


ALSO, 


SUPPLIES 


For Machinists, 
Mills, 
&e. 


Railways, 
Mines, 





Please send for cir- 
cular and state that 
ou saw the adver- 
isement in this 
paper. 











CONCAVE MOULDING CUTTERS, 


For C eninet, Car and Mill Work. 


_ Also Reversible { MOULDING 


} MACHINES. 
Manufactured by 





c2- SPECIAL MACHINERY TO ORDER. 








TEAM PUMPS, AIR Com. 
N pressors, Friction Hoisting Engines, 
Vacuum Pumps and Condensers, a ts 
wacbinery, Steam Engines, Capac 
ore cylinders 110 in. diameter, n 
Fly Wheels of 24 feet. . i turn 


The Norwalk Iron Works (Co. 


SOUTH NORWALK CONN, , 





BLAKES PATENT STEAM FUMES. 





MORE THAN 13,000 IN USE. 
Adapted to 


Every Situation. 


Send for New Illustrated Catalogue, 
GEO. F. 


= 8S Liberty Street, 
NEW YORK. | 


BLAKE MANF’G CO. 


44 Washington St., 
BOSTON. 





H. PRENTISS & COMPANY, 


viGi RY 


OR 
ERVICE. 


“THE DEANE” “a PUMP 


Send for New Illustrated Catalogue. 


20: ~~ 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 













226 & 228 Lake St., = 
Chicago. 


54 Oliver St. 
Boston, 


92 & 94 Liberty St., 
New York. 


OUR WORKSHOPS, 


Factories and Warehouses. Their Sanitary and 
Fire-resisting Arrangements. By B. H. THWAITE, 
C. E., with 183 illustrations of the most improved 
Fire, "Sanitary and Ventilating arrangements. 8vo, 
cloth, $3.50. Free by mail. 


E. & F. N. SPON, 446 Broome Street. N. 





WE CHALLENGE THE WORLD FOR ITS EQUAL 


U2 Ss aN dune Go de aN aN, 
Schuylkill Fatls, Philadelphia. 





Manufacturers of the Excel- 
$1.00 perinch. Most lib- 
Send for circular. 


Patentees and Sole 
sior Steel Tube Cleaners. 
eral discounts to dealers. 


HE CAMERON : ) 


Is the Standard of Eeellence 


AT HOME AND ABROAD. 
THE A.S. CAMERON 


STEAM PUMP WORKS, 


Foot of East 23d Street, New York, 
T. NEW’S PREPARED 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the ~“s of tin. Circulars and ——— 8 free, 
Avents Wanted. . NEW, 38 John Sireet, New York, 








EN 
NOARDACKING 


RFECTUO 
WARY I" OT RY, 





S BROS 











DEALERS IN 


MACHINISTS’, MANUFACTURERS’ 
AND RAILWAY 


No. 42 Dey Street, New York. 


P. 0. BOX 3362. Tools & SOpplies, 
DAVIDSON STEAM PUNP CO. 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


THE M. T, DAVIDSON 
Improved Steam Pump. 


Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51 North 
7th St.. Phila., 97 Liberty St. New York. 












YALE LOCK MFG. CO. 


MORRIS L. ORUM, | 
448 North | 2th St., Philadelphia, Pa. | 


PRINCIPAL OFFICE AND WORKS, STAMFORD, CONN. 


MANUFACTURERS, ENGINEERS & MACHINISTS, 


SOLE MAKERS 
UNDER PATENTS O0F—THOMAS A. WESTON—AND OTHERS, OF 


DIFFERENTIAL PULLEY BLOCKS, 


Cranes, Crabs, Winches, 


AND SAFETY HOISTING MACHINERY. 


New Catalogue Just Issued. Sent Free on Application, 
SALESROOMS: 


BOSTON, PHILADELPHIA, 
224 FRANKLIN ST 507 MARKET ST, | 


BETTS MACHINE CoO. 


DEL. 


CHICAGO, 


NEW YORK, | Sauer at 
64 1 LST. 


53 CHAMBERS ST. 





WILMINGTON, 
MAKERS OF 


~ STANDARD GAUGES. 


GS} MEASURING MACHINES, 
ADJUSTABLE REAMERS, 





STANDARD GAUGE, 
Any size from 1% in. to 6 in. 





REAMER, 


ADJUSTABLE 


Any size from 4 in. to 2¢in. Size maintained 
by Blade Adjustment. 


























Marcu 11, 1882.] 


AMERICAN MACHINIST. 


11 








NICHOLSON FILE Coa, 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
** Nicholson File Co’s” Files and Rasps. 
-*Double Ender” Saw Files. File Brushes, File Cards. 
Slim”? Saw Files. Surface File Holders. 
** Racer” Horse Rasps. Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. es U. s. 


sy 


Also, 














ESTABLISHED i851. 


San The Ashore Magulseturing Go 


ENGI, 





Successors to E. H. ASHCROFT, 
. “Original Steam Gauge Works.” 
THE E. H. ASHCROF? 


" Improved “Bourdon” Steam Gauges, 









Sole Owners and Manufacturers of 





TABOR’S PATENT 


~ STEAM ENGINE INDICATORS 


Specially adapted to 





E. L. MAXWELL, Pres’t. 
H.S MANNING, Treas. 
| CHAS. A. MOORE, V-Prest. 
MARTIN LUSCOMB, Secty 






Indicating High Speed Engines 
and Locomotives. 


STEAM AND WATER GAUGES, 
Railway, Steamship & Machinery Supplies. 


111 Liberty St, New York. 


Factories, BOSTON & LYNN. 
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MADE BY 
R, A.BELDEN &CO.| 
DANBURY, CONN. | 


A valuable tool for Die | 
Work and other planing | 
requiring a short and rapid | 
or variable stroke. | 
Planes 16 in. | 
high and wide, and | 
m has 12 in. stroke, 

) with quick return 
\h motion. Has steel | 
screws, 


Punching Presses 
AND SHEARS. 


Power, Foot or Hand, all 
Also, Upright 
Power 


Drill Presses. 
Large and Small Sizes. 


= Peerless Punch gud Shear Co. 
New York. 


sizes. 


wrought 
handles, and cut 
gears and pin-| 
ions. Power feed 


in all directions. 119 Liberty St., 


AKRON IRON COMPANY, 
PATENT gma 


Superior to any shafting in market for the following reasons, Viz.: 
1st.—It is perfectly straight and round. 2d.—It can be rolled ac- 
T curately to any desired gauge. 3d.—It has the be sautiful blue finish 
Sizes made from 7% to 34% inches, advancing by sixteenths. Price 
S HAFT | N ( lists, with references and othe rinformation, furnished on application 
P AKRON IRON CO., Akron, O., Sole Manuf’rs, 
favor me with their orders. 
) 
EDDY’S TWIST DRILL GRINDER 
Will Grind 


of Russia Sheet Iron, rendering it less liable to rust or tarpish than 
Or E, P. BULLARD, !4 Dey Street, New York, General Eastern Agent. 
accurately 

















eine ~~“ gail 
Conn. 


shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
JOHN H. WRIGHT, 


IN KEY SEAT:NG like most of the other manufactured shafting 
ANUFACTURE 


sold in the market, and, as a consequence, is admirably adapted fot 
LINE AND COUNTER SHAFTING. 5th.—'The surface is composed 
Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & CO.’S PATTERNS, 


of MAGNETIC OXIDE OF IRON, forming a superior journé al or 
bearing surface. 6th.—It is made of superior stoc 

Having formerly been a contractor in baling the 

same, will give first-class work to all who 


THE 


“T. HORTON & SOM CO. 


WINDSOR LOCKS, CONN., U.S.A. 


Only Manufacturers of the Universaly used 


HORTON 


Lathe and Car Wheei 


CHUCKS. 


Car Wheel Chucks 
From 30 to 42:in. 








Twist or | 
» Flat Drills. | 


Price $80.| 


Send for 






The cniy chucks made 
that use the patent jaw, 
with both face and bite 
of Jaws grouna perfectly 


for 


logue 


Cireular, | 
™ Send illus- 
trated Cata 





SaMFS PY FOOT, Sole Ag’t, 101 Chambers St., N.Y 


HARRISON BOILER. ‘THE SAFEST” 


Adapted for all Steam Purposes. 


, esa Merits have been proved during ten to fifteen years con- 
Cs ‘ stant use by such concerns on Cheney Bros., South Manchester, 
- Conn.; Wallace & Sens, Ansonia, Conn.; W ampanoag Mills. 

Weetamoc Mills, —— more Mills, Fall River, Mass.; Nears’ Build- 
Sv. ing, Boston, Mass rown & Sharpe Mfg. Co., Providence, R. I. 
A. T. Ste + & Co., Tiffany & Co,, New York: Stevens’ Institute. 
Hoboken, N J; Matt hiesse on & Wiecher’s Sugar Retine ry, Jersey 
City, N. J.; Wm. Sellers & Co , 8S. 8S. White, Daniel Allen, Jno. 
Gardiner & Co., Phosphor-Rronze Smelting Co., He anry Bower, 
Evening Bulletin, Saturday Night, Philadelphia, Pa., 
rous others. 

Franklin lontisute Medal awarded for SUPERIORITY OF 
EV wey 7E_ EFFICIENCY, ECONOMICAL CAPACITY 
SRA’ TING STEAM AND DYNAMIC VALUE OF 
 Rasily transported on mule back. Send for Descrip- 
tive Catalogue. 


HARRISON BOILER WORKS 
= 15th and WOOD STS., PHILADELPHIA, Pa. 








and nume- 





LAMBERTVILLE IRON WORKS, 
WELCH. JR. 
Manufacturer of 


C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNT’S HEAVY STEEL Doc, 


With Steel Screws, Lathe Made and Hardened. 
This Dog is very heavy, and 


A. 











N 

is warranted not to break 8 5 * 2 gn pate! ar 
with any work. of a ‘a 8 270 
a8 eee ep 
Ss g ae et aie “80 
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Peat Fal ed 95 
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eS “4 * 2.30 

ae Swatee |. 
AUTOMATIC STEAM ENGINES, en eee ©) 
Also, Plain Slide Valve Engines. = 2x Bo ee Doss, bi 
Send for Circular. LAMBERTVILLE, NEW JERSEY. ie ie een 

i > mH 
o » No.1. ..3-8in.... .50 
THE HAWKINS 33 ciquec: B 
et od et an 
ee Be as ai .80 
et “* 8 ie «95 
HIGH SPEED gS «fh He 
Se 1... bas 1.25 
r 2 7 a) Se 
« ©Small set of 8 Dogs 
ec ric | n ine ‘c % from 38 to 2 ine bes, 
j : ee $7.3 
E No. 14..21-2 in. ..B1.60 
ae | er caees & 
Gives the Most Regular Speed. Sa. 16.218, ... S00 
ne.” Fe oe 
; & = Set f 12 fror a t 
Adopted by three Companies of high standing. Ten inches, #150 : y 
Light to fifty Light Engines now on hand es 
ready for delivery, warranted. Ay PECIAL MACHINERY, TOOLS 
MADE BY 


GARDNER C. HAWKINS, Fhgineer, 


36 Oliver Street. Boston. 
SOF SALE. 
LATHEHS, 


24” x 2, 


ee Se wees oe 


26 x 24” x 8!. 
J. E. McCONNELL, lowa City, lowa. 


S$. McHENRY, 
927 FILBERT ST., PHILADELPHIA. 


Fine Work Generally Solicited. 


bis ngaveron 


ANON 
Ns! une Wp 








Wood 
—_ Steam Pumps 


Made by VALLEY MA- 











pre} ft CHINE CO., Easthamp- 

fa ty AV tat ton, Mass.,. are the 

\8 AK si) Best in the World for 

wy el DLE Oa Y «Boiler Feeding and 
W~FLE_ wae wl aye wos Psy we Oe other purposes. 





GEORGE WESTINGHOUSE Jr., Pres’'t. RALPH BAGALEY, Sec. & Treas. H. H. WESTINGHOUSE, Sup't. 


WESTINGHOUSE MACHINE COMPANY. 


Liberty Avenue, 24th & 25th Streets, Pittsburgh, Pa., U. 8. A, 


mt asa rey Lay egg IN RES App ” 


Will pulverize more 
THE STRONC PURIFIER AND HEATER, 


A reliable device for cleansing and heating feed water for boilers. 


DAMASCUS valtee e? 


A recently discovered compenion, onpen salty adapte sd to locomotive and car dournale. 


a 
Little Giant Injector, 


For Stationary, Marine and other Boilers. 
SIMPLE, DURABLE & EFFECTIVE. 
Ejectors for Lifting and Forcing Flulds. 


Also, Valves of all descriptions. 
SEND FOR CIRCULAR. 


RUE MPG. CO., 904 Filbert St,, Philadelphia, Pa. 


i WORTHINGTON STEAM PUMP. 


FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, 0.) Pipe Lines, Hydiaulic Elevators, &e. 


HENRY R. WORTHINGTON. 


tet 239 Broadway, New York. Boston Office, 70 Kilby Street, 


ore, limestone, &c., in a given time 




















St, Louis’ Office, 707 Market Street. ~ 
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THE 


GARDNER 


COMPENSATION 


GOVERN. 


Unequaled for accur- 

acy, safety, conven: 

ience, durability, work- 

manship and design. 
Address, 


ROBERT W. GARDNER, 


ECLIPSE 


4% | PORTABLE AND 
TRACTION 


ENGINES. 


Stationary 
Engines, 
Iron and Stec 
Boilers, 
Portable Circu 
lar Saw Mills. 
Threshers and 
Separators, 


4 ERA Se : 


Pa, 


ENGINE 
Riipingl N 











Send for Catalogue and say where you saw this. 


NCY, ILL. 
FRIcIrz sg co- lateral 
“pms Franklin Co., Pa. Nev York Ageats, JAMES BEGGS & C0., No. 8 Dey Street. 


E. GOULD & EBERHARDT, iq THE DUPLEX INJECTOR. 


97 10 113 W. J. R. R, AVE., NEWARK, N. J. THE BEST BOILER 












FEEDER KNOWN 


Not liable to get out 
of order. Will = ilift 
water 25 feet. Always 
delivers water hot to 
the boiier. Will start 
when it is hot Will 
feed water through a 
heater. M anufac- 
tured and for sale by 
JAMES JENKS, 
Detroit. Mich. 





Dowel Machines, 
Band Saws, Rotary and Sta. 
tionary Bed Planers, and Buzz 
Planers, Jig Saws, Variety 
MouldingMachines, Wardwell's 
Patent Saw Bench, Pattern 
Makers’ Lathe, Boring Ma- 
chines, Wa Eom Lathes and 
Gauge Lathe 

Also, a feege stock of Second 
hand Machinery. consisting of 
Machinists’ Tools, Woodwork. 
ing Machinery and Engines 

= re 1 and Boilers. Send Stamp for 
new illustrated Catalogue, Just out. 


ROLLSTONE MACHINE CO., 45 Water St., Fitchburg, Mass. 





PATENT 
SHA PERS, 


QUICK Adjustable Stroke. 
Can be CHANGED while in MOTION. | CRITCHLEY’S PATENT EXPANDING 











—= 7 REAMER. 


TISCHER’S JACK. 


FROM 5 TO 30 TONS. 
NO REPAIRS, PACKING OR ALCOHOL. 
RUNS DOWN UNDER THE LOAD. 
HANDIER, STRONGER, LONGER LIVED | 
and CHEAPER than ANY 
Hydraulic Jack. 


CEO. A. OHL & CO. 


EAST NEWARK, N. J. 
Tis | 


BOSTON BLOWERS 


AND aiaatcy > cael 





Benateheeet - CRITCHLEY & WHALLEY, 
PORTSMOUTH, N. H. 


NEV ER | | 
| 3end for Circular. 


| MACDONALD’S GRADED INJECTOR 


Is the best lifter in the 
world. Cannot be stopped 
by sediment. 

We challenge any or all 
injectors or pumps to 
compete with us. 

Is manufactured upon an 
entirely new principle. We 
also manufacture a ma- 
chine for lifting only. Both 
machines can 3 graded to 
the quantity desired. Send 
for circular and full infor- 
mation to 


W.E. Macdonald, 


















por | Proprietor and Manuf’r 
mm a | SANDY LAKE, Pa. 
es ‘en's High Sheet Air Oompresas, 
S = With Positive Moving Vaives. 
—@ 
=x & 

Na 

= 









Allen | 
Hoisting achi nery. Also, Patent Evaporators an 
Condensers for Animal Matters. 


JOHN McLAREN, 
| RIVER STREET. HOBOKEN, 


JOSEPH B. MATTHEWS, 


41 Centre Market Space, Baltimore, Md. 
Manufacturer of the MAT ‘'HEWS 


Patent Automatic High-Speed Engine 


For Electric Lights and other purposes requiring 
steady, reliable power The best and cheapest in 
the market. 25 H. P. for *500, Also, manufacturer 
f the Matthews PATENT PLANING MACHINE. 


prey pene and Marine Boilers. 


Over Sixty Styles 


and sizes. N. 


Je 





Address f< 


BOSTON BLOWER CO., BOSTON,MASS. 


¢ particulars, 





DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 


G. S$. WOOLMAN, 
116 Fulton Street, New York. | 
Fully priced and illustrated Catalogues. 


THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 












MACHINE 


AND 


RAILWAY SHOP 


WILLIAM SELLERS’ “ co., 


.PHILADELPHIA. 


Shafts, Couplings, Hangers, 
Pulleys, Mill Gearing,&ec. Lathes 
Planers, Drills, Shapers, Bolt 
Cutters, Twedell’s Hydraulic 
Riveters, ete. 

Railway Turntables and Pivot 
Bridges, Gifford Injectors, Sel- 
ler’s Improvements. 


New Patterns. Simple. Effective. 
NEW YORK OFFICE, 


79 ae STREET. 





CON aa OCKEN, PENNA. 
Manufacturers of 


BATE'S 
PATENT 
TEAM 





The most Economical, Reliable and Durable. 


A large number of these boilers in use in the best 
establishments and institutions, showing Splendid 
Results in the way of economy, efticiency, dura- 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. 


A. M. POWELL & CO., Successors to 


WIGHT & POWELL, Worcester, Mass., U.S. A. 








“SwoopsuBY- 


Tron Working 


Mac -hinery. 





For all kinds of underwater excavation. Guaran- 
teed to excavate 50% more material from hard bot- 
tom than any other machine made, all things being 
equal. Illustrated pamphlets, comparative strain 
sheets and estimates furnished on application to 
OSGOOD & MACNAUGHTON, 37 State 
St., Albany, N. YW., successors to Ralph 
R. Osgood, Troy, N. Y. 


Whittier Machine Co. 


No. 91 LIBERTY ST., N. Y. 


STEEL BOILERS AND ELEVATORS. 








Pat. Double gerew Pewer Elevator, 





The Inventors’ Institute 
COOPER UNION, 


7th & 8th Sts., 3d & 4th Ave., 


The Institute presents unequaled advantages for 
the public exhibition, at moderate cost, of new 
machines, manufactures, &¢. It affords also supe- 
rior facilities for negotiating the sale of Patents 
and for procuring capital for the development of 
new inventions. 

The Patent Law Department of the Institute 
Is, in fulfillment of Mr. Cooper’s designs, intended 
to afford to inveutors the opportunity of protecting 
themselves, through the advice of competent ex- 
perts, against losses consequent upon insufficient 
patents, orfrom procuring patents upon practically 
valueless ideas Patents whieh ean ve tetied upon 
as strong and valid are secured at moderate rates 
in the United States and in all foreign countries. 

Cireulars and Catalogues sent. free onanniication 


New York City. 





THE 


Slat basi Dil 


Adapted to a wait work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
already in use. Send for circ ular 


DWICHT SLATE, 


HARTFORD, CONN. 





ett MR! lee 


s 
§ 












P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 


STEAM: 
CHEAPEST: 


AND THE 


BEST :: 
HOT FOR 
(" 
oe 
$5 = O00 


i a ce 


UPWARDS, 


4] PUMBS 
<2 


2 
oe MM 
ue 
ud 
+ 
sh 


MSGOWAN&CO 


iM 
 CLNCINNATI 
a“ 

















pRIDGEY IR T r (IL ER V ORKS 


BRIDGEPORT, CONN. 
LOWE & war, Proprietors, 


{1ANUFACTURERS OF 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known. Gives dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
fuel; obtains as much result from it as any 
boiler or setting with no more cost, and 
greater durability. 


ay Send for descriptive Circular. 





AND ALL CLASSES OF BOILERS. 
Over 26,000 in mee: 


Adopted by the Large st Mis and Manufactories 


ow a 














Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


STREET. BOSTON. 








3 
BEACH 


73-1 





Sse4— ES G'S BC 6G 








qaq.a@ DE EE Be Bw ape 


MANUFACTURERS OF 


KORTINC’S' UNIVERSAL 
DOUBLE TUBE INJECTORS. 


OPERATED BY ONE HANDLE, 


The Most Reliable Boiler Feeder Known. 


Will lift water 
The only injector that will take water at lju* 


25 ft. and feed under any vi iriation of steam pressure. 
ran, 


OFFICES AND WAREROOMS, 


12th and Thompson Sts,, Philade!phia, 
A 


. ALLER, 109 Liberty St., New York, 
. FEF. UPTON, 7 Oliver St., Boston, 
Mw. C, BULLOCK, 84 Market St,, Chicago, 
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OF HEAT AND SOUND, 


RY sy). Miner Woe Op 


RSS 


U. S. METALLIC PACKING CO, 


Manufacturers of 


| SELF-ADJUSTING STEAM PACKING 
FOR MARINE AND STATIONARY ENGINES. 


A FIRE-PROOF NON-CONDUCTOR RY 


Made from Slag of blast furnaces. Encases 
about 90% of its volume of air. Heaviest 
grade about 25 lbs. per cu. ft. 


Price, 1 Cent F Cent in Lb. 








TOOLS for Machinists, Carpenters, Amate J 
ellers, Model Makers, Blacksmiths, Coachmakers, ote, 





TAiMiN F MGPABUER bor Hester Sc: Bitters, {2 : 
Fox Lathes, iy ef 
Turret Head Lathes, ?2 BE 
= e H 

SWIVEL HEAD ENGINE LATHES, 32 i 
GEORGE GAGE, Waterroro,N.Y, 2 : 








EMPIRE FORCES 


Improved, without 
Belts, Bellows, Crank 
Pins, Dead (¢ ‘enters or 
Back Motion. 

Send for circwar. 


EMPIRE 


Portable Forge Co,. 


J. A: OSGOOD, Sup'’t, 
82 CANAL STREET, BOSTON. 


WM. MUNZER, 


Manufacturer of 


/mproved Corliss Engine. 


For description, see Vol. 4, No. 14, of this paper. 
CORDES, N. 7, | Ist Avenue, cor, 30th Street, New York. 


BEECHER & PECK, DEAN BROTHERS, 


tes -ump Works 
Manufacturers of Steam Pumy ° 


Peck’s Pat. Drop Press, INDIANAPOLIS, IND. 


Manufacturers of 
DRUP DIES, DROP FORGINGS, | Boiler Feeders, 
Cor. Lloyd & River Sts., pecsigt Point), | 


Fire Pumps and Pumping Ma 
NEW HAVEN, CONN. | 


chinery for all purposes. 














SEND FOR ILLUSTRATED CATALOGUE, 


BENDING ROLLS, 





IN ALL SIZES 

















Made by HILLES & JONES, Wilmington, Del. 


A FULL LINE OF T 00 g 


Machine Shop Supplies, 
Machinists, Engineers, Mode) Makers 


Engines and Boilers, Belting, Packing, Steam 
mps, Emery Wheels, Cotton Waste, &c. 
and all classes of Mechanics can find 
TOOLS to suit them at 


J. H. KERRICK & CO. 
184 to 188 WASHINGTON STREET, 


INDIANAPOLIS, IND. 
BOSTON, MASS. 


TraDsmMitting DynaMometer, |p. J. witkinson & co. 


9 
RUDSECK'S BATRNE), CATALOGUES FREE. 


EF. =. REED, 


Successor to A. F. PRENTICE & CO, 
Manufacturer of 


Light Machinists’ Tools, 
54 Hermon St., Worcester, Mass. 
send for Illustrated Catalogue. 


Woon-w WORKING MACHINERY. 


Li Universal Wood Worl , Matching, 
I at yulding, Band and aero Sawing: Machines, 
Carriage, Wagon and Wheel Machinery, etc. 
BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U.S. A. 

















, Planing 









Correctly Indicates and Registers Horse Power. 


TRANSMITTING DYNAMOMETER CO. 
Office, 71 Astor House, New York. 


HOISTING ENGINES AND ELEVATORS: 


Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the “G iant 
Friction © lutch Pull 





BARNES’ 
Patent Foot and Steam Power 
Machinery. Complete outtits 
for Actual Work-sbop Business. 
/ Lathes for Wood or Metal Circu- 
wa lar Saws, Scroll Saws, Formers, 
Mortisers, Tenoners, etc.etc, Ma-! § 
) chines on trial if desired. De- 
® scriptive Catalogue and Price 
List Free. 
W.F. & JOHN BARNES, 
No. 1995 Main St., Roc ‘kford, Ml. 


e ay 
is 

V nae for 

gearing of 


known as the * Captain.’ 
the Best in the 
connecting the 
callender rolls, hoisting coal, 
logs or fre ight. Our Clutch 
can connect any amount of 
* power, at any speed, without 
slac king the motive power in 
the least, anal gives no shock, 
is easy to ship and unship, in 
fact. this is the only Clutch 





that can do heavy work satis- 
factorily. ’ 


D. FRISBIE & CO. 
North Fourth St., 





Damper Regulators and Gage 
Murrill & Keizer, Balto, 


a corn er® (23 


Philada., Pa. 
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COMBINATION | 


E L E Vv A T O R S; Portable Boiler & — Seam Pump, 


HAND AND POWER. 








1 ' bt, With Im- Patented 
Automatic Batch Doors eravsuBase 9th August, 1881 
— AND — a. ete (ee Designed for all 


Descriptions of 
Service, including 


MINING, 


tachments 
and Trim- 
mings. 


fy HEEBNER PATENT GOVERNOR. 


————_ e-—_— 


~ CLEM & MORSE, 
413 Cherry St. 
PHILADELPHIA. 


New York Office, 
“108 LIBERTY ST., 


aT BOILER & TUBE COMPOUND, 


PURELY VEGETABLE. 


LOOSENS SCALE & PREVENTS ITS FORMATION. | 


SAVES FUEL, LABOR AND REPAIRS, 


EIOUGEHTONW «& co. | DRILL CHUCK. 


16 Hudson and 180 Reade Sts., N. Y. Made of Steel eons 
out, and equal to doing 
any work required of 
it. Runs perfectly 
true. Sold at all Mach- 
inists’ Supply Stores. 


7. R, ALMOND, 
84 Pearl 8t., Brooklyn, N. Y. 


W. C. YOUNG & CO., Worcester, Mass, 


Manufacturers of 
ENGINE LATHES, HAND LATHES, 
i STOW FLEXIBLE SHAFT Foot Power Lathes, Slide Rests, &c. 


OPERATING | ROOT’s 


verre OA at ms Sectional Salety Steam Baile 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 
Unequaled in Economy 
ot Fuel and Rapid 


Gieneration 0 
Dry Steam. 





RAILROAD, 








DOMESTIC, 





Ete. 
The Nason Mfg. Co, 


10s. 71 Beekman and Fulton Sts.. New York 











FOR FUEL-SAVIN 
For Dry Steam Portable Engines, 
FOR CIRCULAR SAW MILLS, I 
For “Moore County Grir’’ Corn Minus. 
Address. Taylor Manf’g Co. 
WESTMINSTER, MD. 

















Drilling, ean Ream- 
ing, Polishing, &c. 
Manufactured by 


STOW FLEXIBLE SHAFT CO, | 
Limited. 
. 1505 Penna. Ave. , Philadelphia- | 











All parts interchange- 
able. Easily erected in 
places inaccessible to 
other boilers. Altered or 
enlarged by any ordinary 

machinist. Shipped in 
oa 

yackages weighin 
fo Ibs. each. 


WHITCOMB MANFG.CO. | € 
WORCESTER, MASS, 
Manufacturers of | 


Hand & Power Shears | 
And Punches all sizes. 
Taft's Patent. 

These Shears supersede all | 
™ others for ease in working, 

R durability and simplicity. 


MECHANICAL DRAWINGS. 


Copies or Tracings of any class of machinery made 
and used in Europe. 2000 designs. WOOD & 
RICHMOND,  Mechanjeal | Engineers and | 
Draughtsmen, 176 Broadway, N. Y. 


under 
s0Ow in 
price and ftirst-class in 
material and workman- 
ship. 


Over 260,000 H. P. in Use for all purposes. 





Catalo gue ss and Conclusive References mailed to 
any addre Drawings and fuil instructions for erection 
furnished with each boiler, making errors impossible. 


ABENDROTH & ROOT MFG, CO. 
28 Cliff Street, New York. 


ES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid incombustion of gases 








JONES’ parent FIRE- me PLAT 


Ask your Boiler Maker for it. 
Manufactured by 


Cohoes Iron Foundry aud Machine Co. 


2 COUOES, N.Y. 
MACHINE 


MOULDED MILi G EAR IN CG SHAFTING, 


y PULLEYS, ETC. 
In great variety of sizes. 


Castings or finished work furnished the Trade at 
favorable rates. 


POOLE & HUNT, Baltimore, Md. 


westcott's Combination Lathe Chucks, 
Both Scroll and Geared. ae 


Greater capacity. 
reversible. 











Jaws 
No projecting 
!\ screwsin the rim. Move 
'} ments independent, uni- 
versal and eccentric. 


Oneida Steam Engine 
alld Foundry Co, 


ONEIDA, N. Y. 


THE HARTFORD AUTOMATIC CUT- OFF ENGINE 


Close regulation and best 
attainable Eeonomy = of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on ap- 
plication. 


The Hartford Engineering 
Company, 
HARTFORD, CONN. 








Send for circulars. 









Built for Heavy and 
Continuous Work and 
adapted to any re- 
quired speed 


New York | Office, 


Rooms 72 and 73 Astor 
House. 


Hill, Ciarke & Co., Agents, 









36 Oliver St., Boston, 











AMERIOAN MACHINIST. 
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MORSE TWIST DRILL & MACHINE COMPANY, 


HW BEDFORD, MASS. 
Sole Manufacturers of 


MORSE PATENT STRAIGHT-LIP INCREASE TWIST DRILL, 





SOLID AND SHELL BEAMERS, BEACH?S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools Exact to Whitworth Standard Gauges. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas- 


CORRUGATED GRATE BARS, 


AMMA My 


F. W. MOSS, 


80 JOHN ST., N. Y. 


STEELx2_FILES, 


EAMMERS. 


seine Cast Steel, for Dies, Punches, Drills. 
Turning Tools, Taps, Reamers, &c. 
jPmP"D MILD-CENTRED CAST STEEL 


For Taps, Reamers, &c. 



















Steal 
Chest 
Seat 
Milling 
smd MaCHIIe 


r t) a's 
L. B. FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Prop’rs. 
1025 Hamiiton St., Philadelphia, Pa, 
New Descriptive Circular on application. 


R. HOE & CO. 
Printing Press, 


Machine and Saw 
MANUFACTURERS, | 

















ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS, 





Tapped to the U. S. and Whitworth Standard 


Grand, Sheriff, Broome & Columbia Sts, 
Gauges. Adjustable to all variations in the size of 
| fittings. Can be resharpened without drawing the 


29 & 31 Gold Street. 
| temper by simply grinding them. Possessing prac- 


Principal Office, 504 Grand St, cor, Sheriff, ticetatvantazcsappreciated by all mechantes. Cir 


NEW YWVYorn=z. | Manufactured by F. ARMSTRONG, Bridgeport, Conn. 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS, 
JAS. HUNTER & SON, North Adams, Mass: 
J.-A. FAY & CO., ‘Ohio, US A. | 
BUILDERS OF IMPROVED | 


Wood- Working Machinery. 








Embracing nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor 
tising, Boring, and Shaping, &c. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawin Machines, Spoke and 
Wheel Mac eyo Shafting, Pulleys. 
etc. All of the highest standard of 
excellence. 


W. H. DOANE, Pres'’t. 





New Haven Manf’g Co. 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY 


ELECTRIC LIGHT. 


THE FULLER ELECTRICAL COMPANY, 


having perfected their system of Electric Lighting, 
are prepared to furnish the Improved Gramme 
Dynamo Electric Machines and Eiectric 
Lamps, either for single lights or for from 2 to 20 
lights in one circuit. 

This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 
and requires less attention than any other. 

For price list and further particulars, apply to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NEW YORK. 


D. shisd 4 N  & RS’ SONS, 
Fipe Cut Hing 4 Threading Machines 


For Pipe Mill & Steam Fitters’ use 





D. L. LYON, Sec’r. 














For Steam Fitting, also 


YONKERS, N. Y. 





TAPPING MACHINES. 


Steam and Gas Fitters’ Hand Tools, 


3. H. MILLETT, Pres’t. 
£0. H. CROSBY, Sup't. 


Whistle,” 





“Pop” Safety Valve. 


CROSBY STEAM GAGE & VALVE CO. 
GEO. H. EAGER, Treas. 
WALTER P. CLARK, Sec’y. 
Sole Proprietors and Manufacturers of CROSBY'S 
. | Adjustable ** Pop” Safety Valve. 
Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator. 
Sole Manufacturers and General Agents for The * VIC. 
TORY” Steam ¢ ‘ylinder Lubrics ator, ° ‘Single Bell Chime 


‘* Bay State Steam Muffler.” and all instruments 
for use on Steam Engines, Boilers, &c., send for particulars. 


97 OLIVER ST., BOSTON, MASS. 








| American & Foreign Patents 





L. aniccgll 


IMPKHKOVED 


vances © 


Manufactured by 


L. COES & CO. 


Worcester, Mass. 





ENLARGED 


BAR JAW AND SHANE, 


FERRULE MADE WITH 
DOUBLE BEARINGS. 


held in position 


rigidl 
Te and nut. 


by hand 


The HEAVIEST 
And STRONGEST 


WAREHOUSE: 


NEW YORK. 


Sole Agents. 


Iron Tube Fitted to Shank, 


No Back Thrust. 


Wrench in the Market. 


O7 Chambers & 81 Reade Sts, 


DURRIE & McCARTY, 







| solicited. bought and sold 


Ludlow Valve Mfg, Co. 


BULKLEY CONDENSER, 


For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &c. 


Guaranteed to Save 20 to 25 
per cent. of fuel, or gain 25 
to 30 per cent. in power, 


Send for pamphlets, prices, referen- 
ces, &c. 


HENRY W. BULKLEY, 


149 BROADWAY, N. Y. 


lgp@f UPRIGHT DRILL PRESS $752 


i KEY SEATING MACHINE $55° 
MK! SEND FOR CATALOGUE 


- WP. avis 4 












8 NORTH BLOOMFIELD, 
=> ONT. CO.N.Y. 


“BOYD ELIOT, EUGENE N. ELIOT, 
Mechanical Engineer, | COUNSELLOR AT LAW 


Expert in U. S. Courts. 
IN THE 


Solicitor of Patents. 
State and U, S. Courts, 


| Offices, 40 & 41 Astor House, 
NEW YORK. Offices, 40 & 41 Astor House. 
NEW YORK 




















OFFICE AND WORKS: 


AND 


67 to 83 VAIL AVE. 
ees. I. Es 





VALVES—Double and Single 

tate, 1-2 in. to 44 in. outside and 
inside Screws, Indicator, etc., for 
Gas, Water and Steam. 


Also, 


a FIRE HYDRANTS. 


NEY W. MASON & CO. 
Friction Pulleys, . Clutches and Elevators, 
VIDENCE, R. |. 








AND & POWER SHaP. 
ING MACHINES, Full 
length of stroke 6in. May be 
5) adjusted to any less distance 
d-sired. Automatic cross 
feed, with 6 in. traverse. Ver- 
tical adjustment of table, 
»§ inches. 

— fuil particulars apply 


-porston & PLUMMER, 
Worcester, Mass. 














CHICOPEE FALLS, MASS. 
P. O. Box 1200. 


9DIVIDERS, 















A 
ale 


~New 


curately 
all classes 
gines. 


Illustrated and descriptive 
Catalogue sent on application. 
Correspondence solicited 


W. H. CRAIG & CO, Sole Manutr’s, 


Lawrence, Mass. 


York Agent— 


A. ALLER, 109 Liberty St. 


| for pamphlets. 





Scrolls, Saw 
Mi indrels, 


artisans. 
H. L. 
mee 341 & 343 





» SHEPARD’S CELEBRATED 
wr $60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Attachme nts, Chucks, 
Twis t Drills. Dogs, Calipers, 

‘Sun | ight” Gas Machines, etc. 
for catalogue of outfits for amateurs or 
Address 
SHEPARD «& CO. 
WEST FRONT, STREET 
CINCINNATI, OHLO, 


Send 















Bend for Circulars. 








KEYSTONE INJECTOR: 


SIMPLEST% BES7, 
BOILER FEEDER 

MANF'CD BY 
E.TRACY 
5i1& 513 N™ 12™ ST, 
EULA DELP NIA PA. 


* FOR CIRCULARs 


: x a Q 
—” 5} - Ww ‘s 
x = & 2pm 

—_— 2% 
c $6452 jf = 
Oo o*e O2 ~ 
a &™ | 
> + BREss ~a 5 
= aor~te > bed 
EqpO,y a ts 
Z ses S 
O sa £25 
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a 
— a . 
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4, —as 
4 <28 
Of 55% 
= o =) 
or ¢e br 
o4S 6 
= Q «£ 
xr bs 
OH @ 
BA 
mn?) 
Ly 
ea) 


Spring Calipers, 


SURFACE GAUGES, 


Countersinks, Etc. 
For Foundries and Machinists, 








Chall HYDRAULIC GOVERN. PHOSPHOR TIN. 


FOR STEAM ENCINES, 
The Most Perfect Governor Known. 


RUNS IN OIL. 
Guaranteed to ac- | 
regulate 
of en- 


The best article to make all grades of Phosphor 
‘Bronze, now so well known to the trade. Send 


A. KAUFMANN, 
32 Park Place, - New York. 
Sole Agent for the U. S. and Canada. 













H 





“Gear Cutting Machine. 
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WOODBURY, BOOTH & PRYOR, THE PORTER-ALLEN HIGH SPEED ENGINE. 


. H. MERRICK, President and Treas. 
A. BOSTWICK, Secretary. 


Manufacturers of 


Automatic Cut-Of 
Fixed Cut-Off 
and hide Valve 
STEAM 
ENGINES, 
Tubular Boilers. 








HEWES & PHILLIPS? 
<a 





WORKS, 


Manufacturers of 


The ALLEN PATENT 
HIGH-SPEED 
ENGINE, 


Both Condensing and 
Non-Condensing, espec- 
ially designed and con- 
structed for the Rolling 
= and Cotton Mill Trade, 
and all establishments 
requiring an absolutely 


IRON 


cal pow 


Tubular “Bollers and ion Fittings. Contracts takep to - complete Motive eal Outfits 





NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, 
Coal, Ashes or Attendance. 
Started Instantly by a Match, 

gives full power immediately. 


When Stopped, all Expense Ceases. 


No explosions ; we Fires nor Cind- 
ers; No Gauges; N No Pumps; No 
Engineer or other attendant while 
running. 


it 





Unsurpassed in every respect for 
Hoisting in Warehouses, Printing, 
Ventilating, Running small Sho “ 
ete. 2,4 and 7H. P. “and upwa. 


Built by 
SCHLEICHER, SCHUMM & CO. 
3045 Chestnut St.. 
PHILADELPHIA. 


Boston Agency, HILL, CLARKE & e.. 36 & 38 Oliver Street. 
New York City Agency, A. C. MANNING, 38 Dey Street. 








NVILLE — <qarers. 
0) feerr PLANERS AND ano Seer BY 
HENDEY MACHINE CO. 
WoLcoTTVILLE CONN. 
ATALO 





The Hendey Machine Co. 


TORRINGTON, CONN., U.S. Ae 
Manville Patent Iron Planers and Shapers. 


15 i. Shapers, 24 in. Shapers, 314 ft. x16 in.,5 ft.3 
20 in., 6 ft. X 24 in., 8 ft. x 24in. Planers, Amateurs’ 
Hand Planers, th chuck and centers, Hollow 





a) Steel Spindle Hand Lathes, Brass and Wire Slitters 


Spring Chuck, and C Yommon Clock Lathes. 
logue gives many names of users of our tools. 


Cata 





—. _ economi- | 


a 





OB: RICHARDS Sorensen ont, 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 


for the Porter-Aller 
Engine on contract 
time. 


Orders solicited for 
Iron and Brass Cast- 
ings in the rough. 


Address the Com- 
pany, 430 Washington 
Avenue, Phila., Pa. 





THE 


CUPOLA 


MADE BY 


Smith & Sayre Mip. Co 


245 BROADWAY, 


NEW YORK, 





Differs from all others in 
having a continuous tuy- 
ere. Blast enters fuel at 
all points, causing com- 
plete diffusion of air, and 
uniform temperature 


throughout the furnace. 
Melts 10 to 15 tons an hour 
with blast pressure re- 





quired to melt 2 or 3 tons | 


in an ordinary cupola. AMERIC aT SAawy Ce: 
Gains largely in time, fuel and quality of casting. | 


CHARLES MURRAY, 


Engraver on Wood, 
58 ANN ST. NEW YORK. 


~ THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray | St., Ne New York. 


THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 
Grips Round Iron or Pipe. 








Teeth cut diagonally. 





TRENTON, N. J. 





JARVIS PATENT FURNACE stitinsson 


Economy of Fuel, with increased ¢ apac ity of steam power. 
same principle 
utilizes the waste 

Will burn all kinds of Waste 
ing screenings, wet peat, wet hops, sawdnst, logwood chips, 
slack coal, &c. 


Send for circular 


The 
STEEL, 





FOR SETTING 

RS. 
as the SrtEMENsS’ Process OF MAKING 
gases with hot air on top of the fire. 
Fuel without a blast, inelud- 


A. F. UF 
7 Oliver St. 


"TON, General Agent, 
P. O. Box 3401), Boston, Mass. 


BERTON & NICKEL, New York Agents, 


No. 92 Liberty Street. 


FRANK H. POND, Western Agent, 


709 Market Street, St. Louis. 





Pattern and Brand Letters. Large Iron Pianer for Sale. 


VANDERBURGH, WELLS & CO. 


Full capacity of Planer, 26 ft. long; 4 ft. wide: 


3 ft. high. For particulars address, 


Cor. Fulton & Dutch Sts., New York. 5: T- LUND, 71 OLIVER STREET, BOSTON, MASS. 





Second-Hand & New 
MACHINERY. 


FEBRUARY 23, 1882. 


One Car Axle Lathe. Hewes & Phillips. New. 
One Engine Lathe, 36 in. x 153g ft. Al order. 


One 30 10. x 154% ft. New Haven. 

One ‘* 66 28in.x16ft. Fifield. New. 

One * “6 28 1n. x 12 ft. * a6 

One * * 27in. x 17ft. B’lyn 8. E. Works. 

One ‘“ ée 24in,x12ft. Fifield. New. 

One “ “¢ 24in. x 10 ft. ed 66 

One * os ’4in.x10ft. New Haven. 

One * se 20in.x14ft. Fifield. New 

One ‘* ed 20in.x12ft. Ames. New. 

One ‘* ad 20 in, x 10ft. “ 6s 

One “* #6 20 in. x 8 ft. id 

One * “ 18in. x 9 ft. Whitc’b. die order. 

Thtee Bagise Lathes 18in.x8ft. Jones & Lamson 

ew. 

One Engine Lathe, 16 in. x 6-7-8 ft. Bridgeport Mch. 
Tool Works. New. 

Six Engine Lathes, 16 in. x6 ft.-7ft. x 8 ft. Ames, New. 

One ‘* 15in.x6ft. Flather’s. New. 

Three“ * 14in.x6ft. Star ToolCo. New. 

One * “ l4in.x6ft. Hand. New. 

One “ sé 13in.x6ft. Ames. New 

One * + 13 ft. x 414 ft. 

One * “ l2in.x6ft. Lincoln. 

Two * iad Jlin. x 5 ft. 

One Hand Lathe. 12.inx5ft.. Hendey. New. 

One ‘* Tin. x 34gft. NewSpencer, 

One Planer 18in. x3% ft. Good order. 


One “*“ 2 in. x16 x4 ft. 
One * 20in, x20x4ft. Thayer & Houghton. 
One “ in. x7ft. New Haven. Good order, 


One 6 in. Stroke Shaper. Boynton. New 

Vne 15 inch Stroke Shaper. ery & Ebe srhardt. New 
One 20 in. Stroke Shaper. -@&E. New. 

One Screw Machine. New Sue. 

One Win. Upnght Drill. Prentiss. New, 

One *in. * os Ames. New. 

One 38 in. “ “s New Haven. New 

One Suspension Drill. Kidd. Goo: order. 

Three Sensitive Drills. 

25 Lincoln Millers and Vises. Guod order. 

One No. 3 Garvin Hand Miller. New. 

One 15)b. Air Hammer, Hotchkiss. Good order, 
One 10 in. x 30 in. Dudgeon Steam Hammer. 

One 250 lb. Steam Hammer. Ferris & Miles. 

One 200 lb. Bradley Hammer. Al. 


E. P Bullard, 14 Dey Street, New York. 


General Eastern Agent for 


AKBON IRON CO’S Patent Hot Polished SHAFTING 
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ENGINE LATHES 
on application. 


Lowell, Mass, U.S.A 


FROM 16 to 48 IN. SWING. 


GEO. W. FIFIELD 


Cuts, Photographs and Prices furnished 


TRON PLANERS, 
DRILLING MACHINES, 
ENGINE LATHES, 
IRON SHAPERS, 
ENGINES & BOILERS 


A GENERAL LINE OF 
IRON AND WOOD WORKING 


MACHINERY. 
TOOLS &SUPPLIES 


In Store and to Arrive. 


°. L. PACKARD, 


| Milwaukee, Wisconsin. 





FLIED, CLARKE & Co. 


36 OLIVER STREET, BOSTON, 


NEW MACHINE 


List of Sizes for Quick 


Screw Cutting Engine Lathes 


| 20 in, swing, 8 ft. bed. Powell. 
20 * 10 * “ 

20 “« “ 412% © Ames. 
21¢ “ 10° * Blaisdell. 
20“ “* 14 “ & Powell. 
246 “ 42“ « Fifield. 
24“ “© 16% « Blaisdell. 
26“ “ 16 « Niles. 
80“ “ 93% “ Ames. 
32“ “© 26 “ Gleason. 
36“ “ 16 “ “Fitchburg. 
86 “ ““ 20 “ “ “ 
40“ * 16 « Gleason. 
60“ “* 20 « Fitchburg. 


MASS. 
SHOP TOOLS. 


Delivery. 


Iron Planers. 


22 in. x 20 in. x 4 ft. Wheeler. 
24 in. x 24 in. x 6 ft. Hendey. 
24 in. x 24 in. x 6 ft. Whitcomb. 
26 in. x 24 in. x 6 ft. Gleason 
26 in. x 24 in. x 7 ft. “ 

24 in. x 24 in. x 8 ft. Ames. 

26 in. x 26 in. x 8 ft. Pond. 

27 in. x 27 in. x 8 ft. Whitcomb. 
28 in. x 28 in. x 6 ft. Gleason. 
28 in. x 28 in. x 8 ft. 6 

30 in. x 30 in. x 8 ft. Whitcomb. 
30 in, x 30 in. x 8 ft. Fitchburg. 


' 86 in. x 36 in. x 12 ft. Gleason. 
| 42 in. x 42 in. 


“ 


x 16 ft. 





Second-Hand and New Machinery. 
| February 23, 1882. 

| The following New and Improved Machinists Tools 
are part of what we have for early delivery. 

| 36 in. x 86in, x 9ft. Iron Planer, 2d-hand. March. 
| 2 30in. x 30in, x8 ft. Planers, New. March, 

| 2 26in.x 26in. x 6ft. 

2 30in. swing, 15 ft. bed. 


_ 


Engine Lathes. March, 


1 22 in. swing, 133g ft. Bed Engine Lathes. ‘* 
| 816in, © 10 ft. s 
| 818in. * 8 ft. a “ as 
| 411in. ‘ 5k. & “6 af 
| 230in. ‘ Upright Back Geared Drills. ‘ 
2 9in, Shapers. New. March. 
y The tollowing in store: 
22 in. swing, 12 ft, Bed Engine Lathe. New. 
19 in. Se £. “6 “ 2d-hand. 
Win. * 10. ft. nid “6 yew, 
igin. © 8 ft. “ bai we 
18 in. “ 8 ft. “ “ ee 
15in. “ 5 id pd id 
Tin. * 6 ft. hy “ 2d-hand, 
1Tip. “ ft. a 6s 
15 in, “ 15s ft. “ - id 
iin, ** 4 £. at bed sd 
Min. °° 9 ft. Hand Lathe. New. 
Zin. * 6 ft. Bed Hand Lathe. 


New. 

10 in. “ 414 ft. & 

Boring Lathe, 16 ft. bed. 42 in. swing. 

38 in. swing Puile y Lathe, new. 

Round Arbor Fox Lathe. Fine order. 

[ron Planer, 37in, 36in.x9ft. 2d-hand. 

48in, Gear Cutter. New. 

48in. Swing Radial Drills. New. 

38 in. Swing Upright Drill. B.G. & 8. F. New. 

221n. Upright Drill. B.G. & Self Feed. New. 

20in, Upmght Drill. Back Gear. New. 

21 in. Upright Drill. Nearly New. 

24 in. Harris Upright Drill. Second-hand. 

18in. Bench Drill. 

Wall Drills, heavy. Second-hand. 60 and 72in 

8 Spindle Drill. New. 

6in. Shaper. New. Hand or Power. 

Milling Machines, Lincoln pattern. Second-hand 

Manhattar Arms Co, Millers. Second-hand. 

Sellers Milling Machine. 2d-hand. 

Face ago Machine, Second-hand. 

Pond’s Double Milling Machine. 2d-hand. 

No.2 Screw Machine. New. Turret Head, 

Screw Head Slotter. Second-hand. 

Second-hand Profiling Machines. 

Vertical Centering Machine. Nearly new. 

4% in Hyde’s Patent Centering Machines, 

Emery Grinder, 2d-hand. Small, 

Sellers’ Tool Grinder. 

Pipe Cutting Machine, Second Hand, 2 in. 

14 in, Wood & Light Bolt Cutter. New. 

Wells Bros, 144 in, Bolt Cutter, New. 

Bolt Pointing Machine. Second-hand. 

Double Nut Tapp r. New, 

Pulley Forcing Machines, Second-band. 

Horizontal Boring Bar, 12% in.diam, * 

. Mac hine, Small. 2d-hand. 
66 4spindle ‘ 

Betts, No. 2, Power Punch. New. 

Double-Acting Presses, No. 3, nearly new 

Single-Acting Presses, for power, on 

Foot Presses, nearly new. 

Medium Power Punching Press. 

Small i * Presses, 

Foot Punch, with bench. New. 

Lot Pistol Machinery. Second-hand, 

Grind Stone and Frame. 

Crane. Second-hand. 20 ft. jib. 6 Tons. 

4 Side Moulding Machine. New. 8in. 

Lotof Forges, 1 Jig Saw, 1 Double Saw Bench, 
1 Band Saw, 1 Slat Tenoner, 1 Railway Saw 
Bench, 1 “oot-power Circular Saw. 

Cold Rolled Shatting, ?ulieys, Hangers, Coup- 
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The @ George Place Machinery 


d 108 Reade Sts, New 
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16 AMERICAN MACHINIST. 


BROWN & SHARPE MFG. C0. 


PROVIDENCE, R. I. 


MANUFACTURERS OF 


Machinery and Tools. 





This machine is designed for making 
such screws as are used by manufacturers 
of Sewing Machines, and Fire Arms and 
the smaller kinds of screws used by ma- 
chinists. It can be used also for tapping 
and facing small nuts, making washers, 
pins, ete. 

Size of hole through Spindle, ®, inch; 
size of hole in revolving head, 11-16 inch; 
length that can be milled, 814 inchcs. 

Friction pulleys on counter-shaft are 10 
inches diameter and 314 inches wide. 

Counter-shaft should run 270 turns per 
minute, 





ae war 
No. 3 Screw Mac 


BORING AND TURNING MILLS. 


», 6, 7, 8S, 10, 12, 14 and 16 
Feet Swing. 


Weight of machine prepared for ship- 


ine. ment about 750 Ibs. 





NEW PATTERNS. 
Read the following Report of 
the performance of 
our Mill. 

Salem, Col. Co., Ohio, Nov. 27, 1880. 

We have just finished another pulley, 12’x27’ 

face, weight 8860 lbs. Yesterday morning at 9 

o’clock the rough casting lay on the floor by 

the mill and we commenced putting on the 

machine; got a cut started at 10.45 a.m.; fin- 

ished the rim complete by 9.30 p.m., and got 

started on facing and boring the hub by 10 p. m.; started again at 7 a.m. this morning, and the pul- 

| ley off at 11 a.m., 17 hours work all told, including handling on_and off The casting was not a 

very true one and we chose to take three cuts over the face. Hub was 18” deep, with straight 

| core, bored to gauge and chamber on the machine. Hub faced on one side. If you hear of better 
time let us know—only 1034 nours on the rim of pulley. Truly yours, 

JOEL SHARP, PREST. BUCKEYE ENGINE CO. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


E.E, GARVIN & CO. 


139 & 141 Centre St., New York. 
MANUFACTURERS OF 


MACHINISTS TO0LS, 


Milling Machines, 
Drill Presses, 
Hand Lathes, 
Tapping Machines, 
Cutter Grinders, &c, 




















= 
ERICSSON’S CALORIC PUMP, SEND FOR NEW ILLUSTRATED CATALOGUE 


containing descriptions of the above machines. 





THE PRATT & WHITNEY C9. 


HARTFORD, CONN., U.S. A. 









{Marcu 11, 1882 








Manufacturers of 


MACHINISTS’ TOOLS 


Gun, and Sewing Machine Machinery. 


DROP, & TILT HAMMERS, 


POWER, HAND AND FOOT 


PUNCHING PRESSES, 
Broaching and Drawing Presses, 
DIE SINKING MACHINES, 


Pillar Shapers and Power Shears. 


se see SEND FOR ILLUSTRATED CATALOGUE AND PRICE LISTS. 





THE BILLINGS & SPENCER CO. 


HARTFORD, CONN., U. S. A. 





Se Manufacturers of 


er Drop Forgings 


AND PATENT 


See reunation ures 


Gas Pliers, Wire Cutter, Wrench and Screw Driver Combined, drop forged from best tool steel 


and finished first-class in every respect 


A very convenient and useful tool for Steam and Gas Fitters, 


Machinists, Tool Makers, &c., anda very handy Tool for every household. The tool admits of a wide 
range of adjustment by a quarter turn of the handle, and shifting one hole to the other it changes from 
size Gas Burner to 34 inch pipe, or from 3-16 inch round to 1 inch round or square. 

Sample sent post-paid on receipt of $1.40. 


Send for Catalogue and Price List. 





GRANT & BOGERT, 


FLUSHING, L. I, N. Y. 


MANUFACTURERS OF 


FIRST-CLASS MACHINE TOOLS, 


Having found it necessary to builda FOUNDRY to insure the success of their own 
work, are prepared to promptly execute all orders for first-class machinery CASTINGS, 





GRA Y’S 


GRINDSTONE DRESSING MAGHING 


Will true a stone in ten minutes, WITHOUT DUST, 


Guaranteed satisfactory. Price, $15.00. 


Cc. A. GRAY, JR. & CO. 


CINCINNATI, OHIO. 


E. W. BLISS, "ox 


MANUFACTURER OF 
| 


| = resses, ies, 
|AND SPECIAL MACHINERY 
| FOR SHEET METALS. 
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J. M. ALLEN, PreEsIDEn't. 


- 


\ 


J. B. PIERCE, SEcreTary, 





B. FRANKLIN, Vice-PREsmENT. 


19 INCHES SWING, 
VW AELOUs SING TSS. 
mmediate Delivery. 


DAVID W. POND, 








ENGINE LATHES, 


I 





H DELAMATER & CO., 10 Cortlandt St., New York. ~~ pe 


Punching Presses 
DIES AND OTHER TOOLS 


Por (he maaufacture of all tinds 
SHEET METAL Coops, 
7 DROP FORGINGS, ac, 

Stiles & Parker Press Cog 
. 


Middictown, Conn. 











Lodge, Barker & C0. 
S. E. Cor. Pearl 
and Plum Sts. 


“pe Fide, IDANILECL,. 
p ATTERN MAKE cand Rum Sts, 


AND 
TURRET LATHES, 





60 FULTON ST., NEW YORK, Manufacturers of 
Flectrical and Intricate Core Work a Specialty. 138’ BNGINE DATEES 


Emery Wheels & Grinding Machines. 
THE TANITE CO. 


Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stock: 





New York, 42 Dey St. San Francisco, 2 and 4 California St. 

Chicago, 152 & 154 Lake St. Philadelphia, 925 Market St 

Chicago, 40 Franklin St. Boston, 21 Doane St. 

St. Louis, 209 North Third St. Portland, Oregon, 43 Front St 

St. Louis, 811 to 819 Morth Second St. London, 9 St. Andrews St., Holborn 

Cincinnati, 212 West Second St. Viaduct, FE. C 

Indianapolis, Corner Maryland and Liverpool, 42, The Temple, Dale St. 
Delaware Sts. Sydney, N.S, W., 17 Pitt St, 





New Orleans, 61 St. Charles St. 


Babcock & Wilcox Water-tube Steam Boilers. 








Adapted for all Purposes. Safe from 
Explosions, 


3,678 H. P_in use by SINGER MEF’G CO., New York; 3,790 
H. P. by HARRISON HAVEMEYER & CO., Philadelphia; 
2.85) H. P. by DECASTRO & DONNER SUGAR REFIN- 
ING CO. , Brooklyn; 4,600 Il. P. by AMERICAN GRAPE 
SUGAR CO., Buffalo 1,350 H. P. by THE J ESSUP & MOORE 
PAPE CO., Wilmington; 720 H. P. by RARITAN WOOL. 
EN MILLS, New Jersey; 600 H. P. by STUDEBAKER 
BROS. ME’G CO., South Bend, Ind., and hundreds of others 
in all kinds of business, from 60 H. P. to 2,000 H P. each. 

Centennial Exposition Medal awarded this boiler for high- 
est economy and efficiency on test. 

Illustrated Circulars and other desired intormation 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtlandt Street. New York, 





THE BUFFALO STEEL FOUNDRY, ®urrate. 
PRATT & LETCHWORTH, Proprietors. 


Orders and Correspondence Solicited. 
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~~ PAWTUCKET.R.1. 





MANUFACTURER 


TAPS & DIES 





